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l|2(7)7Ky -7—7^5^1 (^^y-^—^f^ UT^o-c 10 

^^^<^ o T ^ J: V N^ 2 (?5'=e y * ^T-^ ^ f*:*:^ 1 15 
tiif5^:"®2fB«©:;arfc 

[ff:^^^3l6l tuiem2c07Ky-^-(D^mxm:d5^ ffrlE 
B2CQ^y-^-^f&lE&H-(D^?Lf^{C3fe«U ^^au 30 
fc^ 2 y -e—^tfjiajai^LP^tr 1/>TS-^ ^ 2 

co/Ky -^-^^T. :itLf;ij: «9,^?Lf^^^:^^-^^xm 
tK y •7-:6^b^J5fe$ ttSif 1 -ft 6 (DV-N-rtL;&^ 

Tfe ^ If 7 IB^ 
[fS5^:S9] MlEir^'iliv-Ky •^-:d57Ky^>^y'/i.::d- 40 
n^^W>-Xt^:5Ky-r ^ K-e^oif*:^7|B«<^;^& 

[ft 1 0 ] m^nMwmmMwm.mmMWM:^ 
i«^^«»mm^m«?KJ^r-fe 5 it 1 -ft 9 

^^y •^-}6smico:7^c3 h>-e^'i44<y -^-^15^ 50, 



2C0>^n hve^'l44<y-e-^;frU. K^KDzKy-r— 

o r >b ^^c^ o r t> J: 5/ y -=5— ^ m^gj^o 

[if*3ii 3] mi(DjKy^-;ds^i<^>--ey-e-SS5 
T o r ^ J: V >^ 2 y -5- — -5 f»3j^^ 1 

• 2|B«tom»Sj^ 
[ff5ft:Sl4l mi tOxt<y-r-:as. tfrlS^{:i^^^yw 

Ow^tcJ:oT#e>ixS. fS^^l 2Xtif»:^:^l 3 IE 

^x^. ^^i®. m^i^. :^i^^m.'h^hfSi<>nt^<omu 
§i^.^>{cBi<?^^y-r-^S«$^-5r^tcj: 9. 

Iff 5^^16 1 UlcO/Ky-^— ti. ;&:y:7^y ^-i/^Jt;! 

<fc ^ ^<D-y^^m^m^\^^^'r^mim. i 2 xr^iit^ 
1 3 

[ft 1 7 ] mriam 2 c^tK y ^—t"^. Mfsm 2 

^13 -ft 1 6 (D^^-TM^ 1 ^f5«om«^i^o 

[ft 1 8 ] mm^'^\Mm^\xmm'P^^ fc nmm 

^47Ky-^-^^P>^^^^^Sif^^l 2-'fi*:^l 7(DVN 

■f tL;6- 1 ^^^(onmmM. 

[ft 2 0 ] ftia»ISVl4^ y .-^-Jji^^ 
fe^ ft 5^351 2~ft^^2 0(D\.^^fht>\^WM(onM 

[ft 2 2 ] |1JlBm«|gJ^:65ii:^^;^ ^ y -/ug^*: 
]i5i?^^^itSfm^?{&;^m»KJKT$>^ If 1 2 -it3^:S 2 

lff3^^:S2 3 ] ii«KJ^^> ^y- Ywm±-^ti}^tf 
mmwmibm^^ 12-22 <^i/>Tixd^ 1 :«f5«o«fl? 
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[If ^^2 5] ^lC0 7Ky^<-d^mi(O^/-^-S5t^ 

T 'bS^'ceoT t> J: 2 co-=& y ^—S^-e^off 2 
[ff^^2 6l ^lOTKy-^— ttrlB^{;i:ii^vU io 

^X-^, S?^^. ;if>"^li;0^e>/^-5^:d^e>^t^ 

J: '9 ^co-C^fulE^fc:M'g-i-Sif^^2 4X(iff3^ 
^25 IE^o;^^&o 
[fS^:^ 2 9 ] mmm 2 (^0/1^ y -^—t^. fuf5^ 2 

[ft*:® 3 0 ] mm^^^mm\^mm»n-^ tmmm 

^J^y -7-:d^6«J5£$ttoit^:a2 4-'ff*3g2 9^D^^ 

Vcx^ >5 mim. 3 0 mmoym^wm^ 

[ft*:® 3 2 ] ffiilSlifSi'l*^ y -^-idSTif y -7^ h 7 
:^nai^V>'X^i^y'^ ^ KT*^Sft^:®3 Of5«(Z>J^ 

[ft 3 3 ] mwmAwm^. ^^m.^ ^ y -f^m 
[ft jitxi 3 4 ] v;\^^'m 1 <^^^f-a^-r oxm. 40 

oT. lulBm^?K;^^?F^^i-<)X^t;i*5v^r. tulE:/n 
y-^-^^U. ^mn^'i<y-^-t^:>-^^;6SBulSilffl?Lo^ 
1 (50>iey -v-— <7>^^^{;i^ 2 (^)^y -r— §r^«[-r 



[If3^3g3 5] tfri5^io>i<y"^-i:ii2(OJ3fy ^— 

^fi|^D'X?feoT^>S;feor*>J:i/>fi^:®3 4|5«co;;^ 
[ft Jjt:^ 3 6 ] f&IE^ 1 y -^-:d5^ 1 (O^ y -e— 
o T ^^/^ o T ^ J: V ^|| 2 y S5fe-e^ o if ^ 

^34 Xt^if 3 5 mm(D:^mo 

[fi*« 3 7 ] ffriam 1 y ■^-(?>?^^xm:ds^ tfr 

-^-^^^4^-^:^ w ^ t;i J: oTfTt>ix<>lf 3 4 ~lt 
is^T^ 3 6 (DV^-rtbjJ^ 1 «f5^(0;&?feo 

m^,^. 

^-g^-r ^ff 3 4 3 6 <7:>v^-rtt:^- 1 iiiB«<^ 

m^m 4 1 1 mm^jL^^mt\^mmtn^ tz^^mm 
'te^y ■^-;5-e5^^[fe$n^iS*:^3 4'-it*^4 o(Z)VN 
-rrit^ 1 mmm(o:^m. 

[ft :^^4 2 1 mmmm^m-t. ±9^1/^. ^9:^ 
S£fT-fe^fi*«4 1 mm(o^'m. 

[ff^:^4 3] W:mmi^^-)>^-ii^^)>'rV9y7V 
:^ti:3^^V^^Xf:iJKy-i' ^ K-e$>-5 11^:^4 1 |E«<D:* 

[ft^^ 4 4 ] tufs^ 1 1 (o-xnwmmj^^ 

\(r>mmM^^\^Xf^'0 . y/^^*xm^^::i3^/^■r. ffrlE 
V^/^^firl5»^trM*-t-^ff*«3 4'-ii^:^4 3CO 

[if 4 5 ] ffirlBm 2 (0«i:6S^ 2 (O^^^MlSiM'^ 

2(r>^mM'^^\^Xf^'0 . ^2c7:)@^^l^$-^i-6xm{- 
sulBm^KM^BulB^2(^^i5iii:^J5g*$i^r 
5ff 3 4 -if 4 4 (0\i^-ff\.t^ 1 :SfB«<0:;^fe 
Iff ^^4 6] tuI2^i|£fm?&}6^ a^Mx^i^y-z^P 
*i^^^^)|SfmmT'^^ff^:S3 4-|f^^4 5^0U^-r 

[0 0 0 1] 




[0 0 0 2] 

10 0 0 3] mf^^i^^mmmmm ( p e f c . Poiyme 

r Electrolyte Fuel Cell) {t. i&mMi^. iStti;^^ 

[0 0 04] mi^m^^^mmnmmn. ^m^^m^^^x 
M^^m^^T\:i?^^ /-/u:tw:m^m^^mmm (dm 

FC, Direct Methanol Polymer Fuel Cell) (D^^CO 

±\z.m^o^. '^mm.'m}^>^^]^h^m\^^mx^ m 
mmittm^^fhxy^^^. 

[0 0 0 5]' 

mmtm^x^^o t-r^^m\ dmf 
c(om:mm^yt^^< ^t^<ommM.iimm^f\^x\^'^^. m 

^i)^. ^^<D¥^¥ Cm(OmmWl^. -^Jx.f^Du Ponttt 
(O^afxon Dow Chemicalth<ODowJ^/ir <!f 

[0 0 0 6] J:oT. /WCO]g 

[0 0 0 7] 
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[0 0 0 8] *^§g^e>fi^ si<^>^y-^-tcj&p 

a'l4t^#?L'i4»H-<z>-^ h y J: *9 *j5fet--5 z.}iis^x 
[0 0 0 9] wne>cD^m:0^e>. W^co 
<i> W«iSIK*5J:lK7KJ;iiBMPi'^^*-ro#:jL^ 

y-^-^?^^i-^x^. ^t;^^i<?:>3i<y-r-".t:PCT-fe 

0 T ^^'^ o T V NT J; V ^B 2 Tje y tfriBSir<?:> 

[0 0 10] <2> ±sE< 1 >JC:fcV>r. mi(^)7Ky 
;d5^i60«=ey"^— *5leT*^^. ^2 04<y-v'— :6^^ 

1 cD^y-^—^irlllC-CfeoTt^^^c^oTtj J:v^||2(^^ 

■ <3> XIB< 1 >Xfi< 2 >^:I:fcV^r. ^KT^/Ky-^- 

t)^S:W{;imi<^>^y-^-^^^^-^5X^^*U m 

io^y-^-^S^$i±-^r.^jrJ:t). »r(0^?Lf^^ 
30 Mt^i^co-C^S-g^^i^o J: 5 1 (O^ y -=5--^?^^ 

[0011] < 4 > Xf5< 3 >^Cjol^T. ni^/U:3^— 

co:n^.7W^^21;a^ ^"yX-^^ S^^^. «-^^. 
^^^U K^;^:§l^&>^J:imit^^y'^-^S^^^i:o 

1 y -^-^^i^^-r-s 60^5 J: v\ 

<5> Jii5< 1 >3?.ji< 2 >fc^5v^r. mit^^y-^ 

. [0012] <6> JiiS< 1 >~< 5 >C0V>-m:eiMc: 

mii)^\^^\^^xm^^^xm2<D:^]) -^—^mx^ wtb 
{cj: Kfimji^^%m'^^^Jimx'h^(Dt^x.\^^o 

<7> ±m< 1 >~< 6 ><^v^-rtt/^)^c::fe^/^T. 
50 <8> Xf5< 7>tc:j3V^T. 
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b (Om^U'^X-^ o CO J: V \ 

[0 0 13] <9> ±fE< 7>^ciou^T. Bf^ii^^tfi; 

< 1 0 > ±f5< 1 >~< 9 >60V^-rtt;6^(ci3V>r^ 

< 1 1 > ±m< 1 9 >(^u^^ii.;5^(;:*5v>-c. ^ 

J^-C&>'5036Sj:v\ 10 
[0014] <12> ;^ ^7-/1^*5 J: tJ^TKtC^UTll 

[0015] <13> _hfa< 1 2 >t;i:iBV>T. Ill <D 

7i^v-^—t^mi(o^y^—^^x*hy). ^2<D7Ky-^— 20 
i y 1^ C -e^ o T t> o T t> J: V 2 

< 1 4 > ±|B< 1 2 >Xfi< 1 3 >^c:j3V^T. :^ 1 <7) 
[0 0 16] <15> ±m< 1 4>(Cj^5V^r> ^^/V 

■^5 r J: «9 . mR}i:^m^^.^j^^^^xmmmut^^^ 

< 1 6 > ■±IE< 1 2 >X{i< 1 3 >{Ci5t/^T. B 1 (D 

[0017] <17> _blB< 1 2 > — < 1 6 >(Dl/>i* 
iX35^^joV>T. S2<D7Ky-^— »2(^^y'^— 
$t0^7Ll^f:i*ab. ^5feaLfc^2(50^y-^-t:5lW7L 

[0018] <18> Ji|B< 1 2 >~< 1 7 >(?>V^-f 
tL;6McjoV^-r. ^TL'I^SWt^^tiltilsf^fc^WISltt^iey 

< 1 9 > ±1E< 1 8 >tr joV^T. ir^ 5: 

[0019] <20> _b|B< 1 8 >fC;feV^r. 
2Ky-^— }6SjKy5" h7:7/u;^cr3i5=-v>'Xfi2Ky-^ ^ K 

<2 1> Jifa< 1 2 > — < 2 0 >C0l/^TiX^^{-*3V> 50 
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< 2 2 > JblH< 1 2 >—< 2 0 ><^v^i"tb;6^^::53^/^ 

[0020] <23> mmwm^. :i3y-h*mM±^ 
mmMMmt^±^< 1 2 >—< 2 2 >cDi/^'m;6^(^) 

[0021] <24> ;^ r y — K^/ 

e^i4^y-^-^*u ^mi(D^D'^—tmmmt(o 

[0022] <25> ii|B< 2 4 >}Ci5V^r. 1 C> 

^y-^— id^llico^y-^— pb5feT*^'9. ^2(07i<y-y'— 
1 y -e— ^ iHi CT-fe o T t>^5^ o r ^ J: 1/ 2 

< 2 6 > J::fS< 2 4 >XJi< 2 5 >}e:joV^r. B 1 (O 
^ 1 y -7 — =1:^^ $ S w ^ tc J: o r # e> ix^ CO 255 

[0023] <27> ±fE< 2 6 >{^:}ol/>T. ^^-/W 

u^mm^^xmmu(0{i^^j:< t hmiii^mm\^R}t^m 
mRjt^mt^Mi^^\^^xmttm^'r<> 

<2 8> _b|5< 2 4>Xt^< 2 5 >^^:j3V^T. M 1 <0 
[00 24] <29> ±|S< 2 4 > — < 2 8 ><^b^-f 

U(DmjL\^i^^m\^. m^mi^tcm2(D^y'^—^m^ 

< 3 0 > JiiE< 2 4 2 9 >(^>v^•ri^^^^:^3V^ 

T. ^7L^4^Wfi«^8«H£^^fc^«llft^£7Ky■7•-;5-e>^ 

[0025] <3l> ±|S< 3 0 >t^:^oi/^T. BWiU 

< 3 2 > Jiie< 3 0 >{^::J3V^X. irS^'l^^y 

y^ h^7/w;^nj:^WXf:i3i^y-r ^ KX&StO:65j: 

< 3 3 > _b|2< 2 4 3 2 >^0^/^i*i^Je^>^ 21*51/^ 
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[0 0 2 6] < 3 4 > y/l-^m 1 (Dmi^W^^-tiH 

^mx^^^x^ mmmMwm^m^'r^:Lm\^^^^x. 

10027] <35> _bi2< 3 4 >{;iioV>r. ^ 1 

< 3 6 > _biS< 3 4 >Xt^< 3 5 >frio^/^X. Hi <Z> 

Ji^y-^— 255||i cD-=ey^— ^5[5T*^!9. ^2<?>jKy-=r— 

[0028] <37> Jb|5< 3 4>~< 3 6 >(^)V^-f 
[0029] <38> JblB< 3 7 >\Z^\^'^X. 

^^mm.^^x^m^<D<>f^< t h^ni^mm^RjCM 

^^:Lt\^X^. |gaSli^.^J-:fcv>T^^^^i-o 30 

J: 9 t-B y -^-3e>s#P>tL5 l/\ 

<3 9> _biE< 3 4 >~< 3 6 >^50V^-f^7^^^C:5oV^ 

mico;Ky-^-<7>?^figX^75N ;=?7:y>^y ^-^^iieij: 
<9 H 1 (DTK y -^-TiT^-^Sg^S^^f-^-a-r ^ J: V \ 
[0030] <40> _bf5< 3 4 >~< 3 9 >C9V>-r 

{ c V ^ T S-^ ^ ^ ^ CI i: J: o r # e> ^ <z> J: V \ 

< 4 1 > _hlE< 3 4 4 0 >^ov^i*i^:^^cjsv^ 

^TL-l^^ti^^^^Jlsf^fcf^^^t^j^y '^-}6^^« 40 

[0031] <42> _blE< 4 1 >^c::^oV^T. ftl^W 

<4 3> ±m<4 i>K^i^x. M^tt>3<y-^— ;a5 7K 

[0032] <44> _bl5< 3 4 4 3 >^OV^-f: 

mm^^i^x^^j:^. y/}ymM:r.m^^^^x. mmy^i^^ so 
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mmMmm i^m^-r o o j; v \ 

< 4 5 > _hl5< 3 4 4 4 >(Di/>Ttb35^C:feU^ 

^2(7)S:6S^2(30^^$#:ji^i;^B2(Dg4^ji^^b 

T7te!9. m2(Dm^^M^^^j:m\^:^^^^x. mmmm 

[0033]<46> _hfE< 3 4 > — < 4 5 XDi^^-T 
[0 0 3 4] 

X. mmunxi^:^^:^. Xfiry^5:'t-^b<fiv'y;* 

mk-r^my^^xh. ^m.u^^'m^^^Ptti.X'm^^xhx. 
[0 0 3 5] ^^m\zm^^^:i tt^x^ ^m^<D^ii^ 

^^^Vt. 0. 0 0 1 ixm^l 0 0 ixrrL<DWM\H\Z^^ 
[0 0 3 6] ^7Ltt*^.m^^^£^* 

fi, H 1 o^y-^— ^3i5T*^"9. Hi fo^y 

[0 0 3 7] /^io. :*:§^l0#f:iiBV>T. rxr:^v3:^^ 
Sj ^J^. ^Jxf^- S03 H^S^tO-S03 - 

[0 0 3 8] mKo^))-^—^. ^(o—n^^mii^m^ 
oo ^y^t^> «i5i^,^, m^.^. :^>^^mx 

}t^mt^.^-^t:^^^^x. m^jt^m^^^AzmK^'^ey-^— 

^^{-s mi^\zm\(o^ y ^<d^^x 



0 0 2 - 8.3 6 1 2 
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[0 0 3 9] :$:^^J}cioV^-c. ^T\^^m-ir^':^^X'^ 

So 10 

[0 0 4 0] :^mm(omi<o^>^^—t uT<^^"5rig/^ 

(SAS) > V /l-y^^l-n^l^'^^hV (SM 

s) . p;^^v:/;^/u;jN;x®?^ h y i^^A (sss) . r 
iJ^y/i-® (AA) fS:^:!ti^m^f^fl^o i^^^l^fSit^b. * 

\^f:^<. ry/ur^^-, r y/u;^/t'3riN>'^, ry/^^jx::^ 
;^^5^y/i-;^>'i-jfjv®. y/t-jj^^^ij^^^K. tr 

J J: t;?-^co^>^7"/v/i: l^pm^W-^-^o r ^ J: 

[0 0 4 1] ^fc. rn^iO^y ^ l^^^;z^^.ffiV^T 
^^7Ky^-:^?f^^bTt>J:<. 2^^Jl>^^/^X:^.1<y 30 

CO— i^:a^^^Lfcmi iO/Ky 2i^^7Ky^— T-fe 

[0042] m^sj^oiT^n h -^^mmx. ^m^^m 

[0 0 4 3] ^'c?*^. UlcOTKy-^— 4o 

m^iEi-Sm 2 <^>J^ y -^^ ^ ^j^7Ll^tr?i^^J5iTJ«/Xti 

bfc:6SoT. ^icOTKy -^-^1/112 (7:)3Ky-^-<t: 
m2 07Ky-7-^^|S]gu^M'^S^W-rSco^5J:l'\ t>u< 

[0 044] :$:^m(ommMm(omM{^'mm'^mti:':fy so 
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[0 0 4 5] o#l:i. :2|s:^?^f:ii^^'5rti/.t:7^^>C-v'^^ 

2js:^0J(7>^P^^^tc: J:S3fe^TffiMs #Pi^3 - 9 8 6 3 
2, ll^mW-^-S 3 4 5 3 1, 1 3 4 3, 

i^li^5- 2 3 7 3 5 2, 6 - 2 4 6 1 4 1 ^ 

[0 0 4 6] 1 Ji. :$:^3J(^m^g^(-{^>^"SJtg7:^# 

ItCfi, ^^mili-'5a7L2;^S^#<||V^TV^o. 

[0 0 4 7] ^ll^m^WZ.^'U^ mtimmt^ l mPa;^^ 
^12 0 kPa^/<^Sr/u=^>^. 

l5ET-e. il^^&^l 0-5 OMHz. 0 0 

OWX% 1 1 0 0 o^m^corT'^x-^^s^fT^^o - 
c0<^#y^^X^lc^^nfc:»^l<O^® (^ffl^LP^^Elat. 
^ts) (eiti. ^^M,^ (gl^-^-f) >d5^^-rSo 

[0 0 4 8] mz.. ^:^i^7>^^m^^'r^mi<D^y'^ 
mi(D^j'^—<Dy^m^(Dm&\±. o. i—som 

if ^ L < 1 - 1 0 S:i:%tc:i-S r ^ U 

[004 9] >^^X-e^@[^(7>^W 1 ti> -hfSm 1 (D^ 
r/^=f^-;^;:^#fflMTT% W^. ^1 to^y-^-;?R^ 
U ^^^^j^i^^-^ry^X^t^iJ: «9?^i4Ufc:.^>^^^- 

M^t. x^Mri^mat. ±f57fc^M{c. Rjt^mft^Mt^m 
2 0^—10 0*^. m^^i.Kus 0^6 ox:<Dm.M 

6 0"C— 1 5 0°C. ^:f^b<fi8 O^'C'-l 2 O^'CXfr 0 
^ — 0g^g. i?^U<f^l^r«^'-2 4^rplT*^ScojJ>si: 

[0 0 5 0] m^(ommmm ufc^Tit^sw i ^ 
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[0 0 5 1] EI 2 Ji, 1 tc^ y y hM^ 

[0 0 5 2] ^(DXo\^VX.^<D—m^^ll^±mt<D 

lO 0 5 3] m2(D:ii^V'^—(D^m:^mn. m2(0:!^V 
#T. wttJ^lJ: '9^2(^;Ky-^-^,^?Ll^(C3PE«i-^:3^ 20 

(1, mi<o^y'^—tmcx^-z>xhM^^<:>x^^x 

Xf^2S^^>l±>l:al^Ufclt>co^^V^:5r .^d^r-^'So 0 

m^£M2(D^y-^—t\^xn^ ^1 60-=E-y-r— ^ br± 

TiaTliRbfcm-g-. m2(D:i^V'^ — }tt^'^^V^—X 

h^). m2(D^y'^—t\^x2m&<±^m^vf:im^. 30 

S 2 y -e— (i=2;jf y -cfe^^ 

[0 0 5 5] ^2(Z)7Ky mi <DzKy-e— ^{b^ 
^^Rxfyxn^m^^i^x\^^<>(Dtm^\^\^\ 

II 2 (^^y'^-;&2:^rmi^0/i^y >ft:!^^^U 
-^^»^'8'Urv^Tt» J:v\ ^fc. m2(7)7Ky 

(^7Ky-?-jj:SJS:tt^^^^^$'^ri3#. S^/£tiS<i: 
^ 2 (^xK y 2 y 1 t^Rjt-r^^ 

^(D^mti^x^ miRx^m2(Dt^v^-m± 

[0 0 5 6] :4s:^5^{2:*3V>X. miRV^^2(D:^V 

>^m\±^Mi^^:Lt^^x^^. mi<o^v^- 50 
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(om'^&yb^^^^m^x^<:>xh. m2(D7i^V'^—. 
M'^&7bm^^m2(D^V'^-ybmiEir^zt\zx^. ^§ 

[0 0 5 7] )^T^ Ig3^^V^r. m2O7Ky-r-603fe 
His (a) mi(Oyi^V-^ 

^^\^^\^fzmX^^o mS (a) fCi3V^'C. ^2 ^1^1 
[0 0 5 8] ^(OXoi^. MKOTi^V-^-fim^^tlX 

^^^m^(DmiiKm2(D^y-^'-^^m\^x. 
xm^Rjt^^noo ms (b) M^Ri^;^^-J:^9^l'^ 

y 3 ^ it'^m^Rxj^yx\^mm^^ uTio 19 . ^ 
2t7>xi^y'^-5^iiiiD7Ky'^-^!^^t^:. mn^-^m 

[0 0 5 9] :$:mm<r>mMW^xnBnmmRx^^fhh 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new electrolyte film, in which permeation of methanol (cross- 
over) is restrained as much as possible and which is also durable under an environment of higher 
temperature (not lower than about 130° 0), and a fuel cell using the electrolyte film, especially methanol 
direct type solid polymer fuel cell, as well as to provide its manufacturing method. 
SOLUTION: This electrolyte film, in which the first and the second polymers having a protonic 
conductivity are filled in fine pores of porous base material, which substantially does not swell with 
respect to methanol and water, and the electrolyte film where one end of the first polymer is made to be 
bonded to an inner surface of fine pores of the base material is used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of an electrolyte membrane that are the manufacture approach of an 
electrolyte membrane of having the process which makes it filled up with the 2nd polymer which may differ 
even if the same as the process which forms the 1 st polymer, and the 1 st polymer so that the end may be 
combined with the pore internal surface of a porous base material which has bloating tendency-proof in an 
organic solvent and water in the pore of said base material, and said 1 st and 2nd polymers have proton 
conductivity. 

[Claim 2] The approach according to claim 1 of the 1 st polymer being the 1 st monomer origin and being the 
2nd monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
[Claim 3] The approach according to claim 1 or 2 the formation process of the 1 st polymer forms the 1 st 
polymer so that the end may be combined with the pore internal surface of said base material by having 
the process which irradiates energy at said base material, and the process which contacts the 1 st 
monomer to this base material, and contacting the 1st monomer. 

[Claim 4] The approach according to claim 3 of forming the 1st polymer so that the energy source of said 
energy may be chosen from the group which consists of the plasma, ultraviolet rays, an electron ray. and a 
gamma ray, may excite said base material by this energy source and may combine with said base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1st monomer to this reaction start point. 

[Claim 5] The approach according to claim 1 or 2 the formation process of the 1 st polymer combines the 
end of said 1st polymer with said base material by the coupling agent 

[Claim 6] The approach of claim 2 - claim 5 given in any 1 term the restoration process of said 2nd 
polymer is a process which it is filled up with said 2nd monomer in the pore of said base material, and the 
polymerization of the 2nd monomer with which it was this filled up is carried out into said pore, and the 2nd 
polymer is obtained, and is made by this to fill up with the inside of pore. 

[Claim 7] Said porous base material is the approach of claim 1 which consists of an inorganic material or a 

heat-resistant polymer - claim 6 given in any 1 term. 

[Claim 8] Said inorganic material is the approach according to claim 7 of being any one or those composite 
material of a ceramic, glass, or an alumina. 

[Claim 9] The approach according to claim 7 said heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

[Claim 10] The approach of claim 1 - claim 9 given in any 1 term said electrolyte membrane is an 
electrolyte membrane, for fuel cells. 

[Claim 1 1] The approach of claim 1 - claim 9 given in any 1 term said electrolyte membrane is an 
electrolyte membrane for direct mold methanol solid-state macromolecule fuel cells.. 
[Claim 12] The electrolyte membrane which it is the electrolyte membrane characterized by filling up the 
pore of the porous base material which is not substantially swollen to a methanol and water with the 
polymer which has proton conductivity, and this polymer has the 1 st proton conductivity polymer and the 
2nd proton conductivity polymer, and this 1 st polymer is a polymer which combined the end with the pore 
internal surface of said base material, and is the polymer from which the 2nd polymer may be the same as 
the 1 st polymer, or may differ. 

[Claim 1 3] The electrolyte membrane according to claim 12 which the 1 st polymer is the 1st monomer 
origin and is the 2nd monomer origin from which the 2nd polymer may be the same as the 1st monomer, or 
may differ. 

[Claim 1 4] The electrolyte membrane according to claim 1 2 or 1 3 obtained by contacting the 1 st monomer 
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to this base material after the 1st polymer irradiates energy at said base material. 

[Claim 15] The electrolyte membran|^|cording to claim 14 with which the l^^^ymer is obtained so that 
the energy source of said energy mlB^ chosen from the group which consis^W^the plasma, ultraviolet 
rays, an electron ray, and a gamma ray, may excite said base material by this energy source and may 
combine with said base material in this reaction start point by [ of this base material ] generating a 
reaction start point to a pore internal surface at least, and contacting the 1 st monomer to this reaction 
start point. 

[Claim 16] The 1st polymer is the approach according to claim 12 or 13 of combining the end with said 
base material by the coupling agent. 

[Claim 17] The electrolyte membrane of claim 13 - claim 16 given in any 1 term with which it is filled up 
with said 2nd monomer in the pore of said base material, and said 2nd polymer carries out the 
polymerization of the 2nd monomer with which it was this filled up into said pore, and is obtained. 
[Claim 18] Said porous base material is the electrolyte membrane of claim 12 which consists of an 
inorganic material or a heat-resistant polymer - claim 1 7 given in any 1 term. 

[Claim 19] Said inorganic material is an electrolyte membrane according to claim 18 which is any one or 
those composite material of a ceramic, glass, or an alumina. 

[Claim 20] The electrolyte membrane according to claim 18 said whose heat-resistant polymer is 
polytetrafluoroethylene or polyimide. 

[Claim 21] The electrolyte membrane of claim 12 said whose electrolyte membrane is an electrolyte 
membrane for fuel cells - claim 20 given in any 1 term. 

[Claim 22] The electrolyte membrane of claim 12 said whose electrolyte membrane is an electrolyte 
membrane for direct mold methanol solid-state macromolecule fuel cells - claim 20 given in any 1 term. 
[Claim 23] The fuel cell this whose electrolyte membrane it is the fuel cell in which the electrolyte 
membrane was formed on the cathode electrode or the catalyst bed of a cathode electrode, and is an 
electrolyte membrane of claim 12-22 given in any 1 term. 

[Cjaim 24] It is the fuel cell which comes to have the electrolyte inserted into a cathode pole, an anode 
pole, and these two poles. This electrolyte It is the electrolyte characterized by filling up the pore of the 
porous base material which is not substantially swollen to a methanol and water with the polymer which 
has proton conductivity. The fuel cell which this polymer is a polymer to which it has the 1 st proton 
conductivity polymer and the 2nd proton conductivity polymer, and this 1st polymer combined the end with 
the pore internal surface of said base material, and is the polymer from which the 2nd polymer may be the 
same as the 1st polymer, or may differ 

[Claim 25] The fuel cell according to claim 24 which the 1st polymer is the 1st monomer origin and is the 
2nd monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ 
[Claim 26] The fuel cell according to cjaim 24- or 25 obtained by contacting the 1 st monomer to this base 
material after the 1 st polymer irradiates energy at said base material. 

[Claim 27] The fuel cell according to claim 25 with which the 1st polymer is obtained so that the energy 
source of said energy may be chosen from the group which consists of the plasma, ultraviolet rays, an 
electron ray, and a gamma ray, may excite said base material by this energy source and may combine with 
said base material in this reaction start point by [ of this base material ] generating a reaction start point 
to a pore internal surface at least, and contacting the 1 st monomer to this reaction start point. 
[Claim 28] The 1st polymer is the approach according to claim 24 or 25 of combining the end with said 
base material by the coupling agent 

[Claim 29] The fuel cell of claim 25 - claim 28 given in any 1 term with which it is filled up with said 2nd 
monomer in the pore of said base material, and said 2nd polymer carries out the polymerization of the 2nd 
monomer with which it was this filled up into said pore, and is obtained. 

[Claim 30] Said porous base material is the fuel cell of claim 24 which consists of an inorganic material or a 
heat-resistant polymer - claim 29 given in any 1 term. 

[Claim 31] Said inorganic material is a fuel cell according to claim 30 which is any one or those composite 
material of a ceramic, glass, or an alumina. 

[Claim 32] The fuel cell according to claim 30 said whose heat-resistant polymer is polytetrafluoroethylene 
or polyimide. 

[Claim 33] The fuel cell of claim 24 said whose fuel cell is a direct mold methanol solid-state 
macromolecule fuel cell - claim 32 given in any 1 term. 

[Claim 34] The process which applies a sol to the 1st pole, the process which uses the applied sol as a 
porous thin film layer. The process which fills up the pore of the obtained porous thin film layer with a 
proton conductivity polymer, and forms an electrolyte membrane on the 1st electrode. In the process 

http://www4jpdl,jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdLjpo.go.jp%2FTo,.. 04/08/24 



3/3 y<—iy 



which is the manufacture approach of a fuel cell of having the process at which the 2nd pole is stuck, and 
forms said electrolyte membrane on^H| electrolyte membrane Said proton c|^^ctivity polymer has the- 
1st and 2nd proton conductivity po^^R's. The manufacture approach of a fu^Bell of having the process 
which forms this 1 st polymer so that the end of this 1 st polymer may combine with the front face of said 
pore, and the process filled up with the 2nd polymer after formation of the 1 st polymer. 
[Claim 35] Said the 1st polymer and 2nd polymer are the approach according to claim 34 which may be the 
same or may differ. 

[Claim 36] The approach according to claim 34 or 35 of said 1st polymer being the 1st monomer origin, and 
being the 2nd monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may 
differ. 

[Claim 37] The approach of claim 34 - claim 36 given in any 1 term performed by contacting the 1 st 
monomer to this base material after the formation process of said 1st polymer irradiates energy at said 
base material. 

[Claim 38] The approach according to claim 37 by which the 1st polymer is obtained so that the energy 
source of said energy may be chosen from the group which consists of the plasma, ultraviolet rays, an 
electron ray. and a gamma ray, may excite said base material by this energy source and may combine with 
said base material in this reaction start point by [ of this base material ] generating a reaction start point 
to a pore internal surface at least, and contacting the 1 st monomer to this reaction start point 
[Claim 39] The approach of claim 34 - claim 36 given in any 1 term the formation process of the 1 st 
polymer combines the end of said 1st polymer with said base material by the coupling agent 
[Claim 40] The approach of claim 36 which said 2nd polymer is filled up with said 2nd monomer in the pore 
of said base material, and is obtained by carrying out the polymerization of the 2nd monomer with which it 
was this filled up into said pore - claim 39 given in any 1 term. 

[Claim 41] Said porous base material is the approach of claim 34 which consists of an inorganic material or 
a heat-resistant polymer - claim 40 given in any 1 term. 

[Claim 42] Said inorganic material is the approach according to claim 41 of being any one or those 
composite material of a ceramic, glass, or an alumina. 

[Claim 43] The approach according to claim 41 said heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

[Claim 44] The approach of claim 34 - claim 43 given in any 1 term said 1st pole comes to have the 1st 
base material layer and 1st catalyst bed, and applies said sol to said catalyst bed in a sol spreading 
process, 

[Claim 45] The approach of claim 34 to which said electrolyte membrane and said 2nd catalyst bed are 
stuck in the process at which said 2nd pole comes to have the 2nd base material layer and 2nd catalyst 
bed. and sticks the 2nd pole - claim 44 given in any 1 term. 

[Claim 46] The approach of claim 34 - claim 45 given in any 1 term said fuel cell is a direct mold methanol 
solid-state macromolecule fuel cell. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally, about an electrolyte membrane, it is related with a detail at the 
electrolyte membrane for fuel cells, and a pan, and this invention relates to a detail at the electrolyte 
membrane for direct mold methanol polymer electrolyte fuel cells. Moreover, this invention relates to the 
fiiel cell which comes to have this electrolyte membrane, and its manufacture approach. 
[0002] 

[Description- of the Prior Art] The so-called blowdown prevention of greenhouse gases and NOx is strongly 
cried for as the movement toward terrestrial environmental protection activates. In order to reduce the 
total emission of these gas, utilization of the fuel cell system for automobiles is considered to be very 
effective. 

[0003] The polymer electrolyte fuel cell (PEFG, Polymer Electrolyte Fuel Cell) has the outstanding 
description that only water is generated at low-temperature actuation, high power density, and a 
generation-of-electricahenergy reaction. In as well as [ a gasoline ], since it can supply as liquid fuel, it is 
thought that PEFC of a methanol fuel is promising as power for electric vehicles. 
[0004] A polymer electrolyte fuel cell is classified into two types, the refining mold which changes a 
methanol into the gas of a hydrogen principal component using a refining machine, and the direct mold 
(DMFC, Direct Methanol Polymer Fuel Cell) which uses a methanol directly, without using a refining 
machine. A direct mold fuel cell has the big advantage of that the load-effect responsibility which can be 
equal to frequent starting and halt possible [ lightweight-izing ] is also substantially improvable since the 
refining machine is unnecessary, catalyst poisoning not becoming a problem, either, and the utilization is 
expected. 
[0005] 

[Problem(s) to be Solved by the Invention] However, some troubles are pointed out to utilization of DMFC. 
For example, although DMFC uses a solid-state poly electrolyte as an electrolyte When the electrolyte 
membrane for ordinary PEFC. for example, the Nafion (trademark) film of Du Pont, the Dow film of Dow 
Chemical, etc. are used Two big problems of the problem of dissolving near 130 degree C if temperature is 
raised in order to raise the problem that a catalyst carries out depolarization and electromotive force 
declines in order that a methanol may penetrate the film, and catalytic activity (creeping) occur. Although 
the electrolyte membrane which solves these problems simultaneously is not existing, if this problem is 
solved, the application to an electric vehicle may progress at a stretch. 

[0006] Therefore, the object of this invention is to realize the new electrolyte membrane which controls 
transparency (crossover) of a methanol as much as possible, and is equal also to the activity under an 
elevated-temperature (about 130 degrees C or more) environment. Moreover, the object of this invention is 
to offer the manufacture approach of the above-mentioned electrolyte membrane. Furthermore, the object 
of this invention is to realize the new methanol direct mold solid-state macromolecule fuel eel! which used 
the above-mentioned electrolyte membrane. 
[0007] 

[Means for Solving the Problem] In order to solye the above-mentioned trouble, this invention persons 
acquired the following knowledge, as a result of repeating examination wholeheartedly. That is, generally, 
although the polymer was softened at the elevated temperature, when the temperature to pyrolyze carried 
out the chemical bond of the 1st polymer and embedded it into the pore of a heat-resistant base material - 
paying attention to the property to maintain the engine performance, the knowledge that the frame of a 
base material maintained membranous structure also under an elevated temperature was acquired. 
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[0008] Moreover, this invention persons acquired the knowledge that proton c ond uctivity could be raised, 
controlling transparency (crossovenj^^^ methanol, when you made it filled uf^^fth the 2nd polymer in 
addition to the 1st polymer. FurtheiWwe, while securing proton conductivity ^Wle polymer embedded into 
pore, the configuration maintenance under an elevated temperature, swelling control, and thermal 
resistance acquired the knowledge that the matrix of a porous base material could attain. 
[0009] From these knowledge, this invention persons found out the following invention. 
<1> The manufacture approach of an electrolyte membrane that are the manufacture approach of an 
electrolyte membrane of having the process which makes it filled up with the 2nd polymer which may differ 
even if the same as the process which forms the 1 st polymer, and the 1 st polymer so that the end may be 
combined with the pore internal surface of a porous base material which has bloating tendency-proof in an 
organic solvent and water in the pore of said base material, and said 1 st and 2nd polymers have proton 
conductivity. 

[001 0] <2> In the above <1 >, the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1 st monomer, or may differ. 
<3> In the above <1> or <2>, it is good to form the 1st polymer so that the end may be combined with the 
pore internal surface of a base material by having the process to which the formation process of the 1 st 
polymer irradiates energy at a base material, and the process which contacts the 1st monomer to this base 
material, and contacting the 1st monomer. 

[001 1] <4> In the above <3>, it is good to form the 1 st polymer so that it may be chosen out of the group 
which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1 st monomer to this reaction start point. 

<5> In the above <1 > or <2>, it is good for the formation process of the 1 st polymer to combine the end of 
the 1 st polymer with a base material by the coupling agent. 

[001 2] <6> In either of above-mentioned <1 >- <5>, it is good that it is the process which the 
polymerization of the 2nd monomer with which the restoration process of the 2nd polymer filled up with 
and this filled up the 2nd monomer in the pore of a base material is carried out into pore, and the 2nd 
polymer is obtained, and is made by this to fill up with the inside of pore. 

<7> In either of above-mentioned <1 >- <6>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer. 

<8> As for an inorganic material, in the above <7>, it is good that they are any one or those composite 
material of a ceramic, glass, or an alumina. 

[001 3] <9> In the above <7>, it is good that a heat-resistant polymer is polytetrafluoroethylene or . 
polyimide. 

<10> In either of above-mentioned <1>- <9>, it is good that an electrolyte membrane is an electrolyte 
membrane for fuel cells. 

<1 1 > In either of above-mentioned <1 >- <9>, it is good that an electrolyte membrane is an electrolyte 
membrane for direct mold methanol solid-state macromolecule fuel cells. 

[0014] <12> It is the electrolyte membrane characterized by filling up the pore' of the porous base material 
which is not substantially swollen to a methanol and water with the polymer which has proton conductivity. 
The electrolyte membrane which this polymer has the 1st proton conductivity polymer and the 2nd proton 
conductivity polymer, and this 1 st polymer is a polymer which combined the end with the pore internal 
surface of said base material, and is the polymer from which the 2nd polymer may be the same as the 1st 
polymer, or may differ. 

[001 5] <13> In the above <12>, the 1st polymer is the 1st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
<14> In the above <1 2> or <1 3>, after the 1 st polymer irradiates energy at a base material, it is good to be 
obtained by contacting the 1 st monomer to this base material. 

[001 6] <1 5> In the above <14>, it is good to obtain the 1 st polymer so that it may be chosen out of the 
group which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with said base 
material in this reaction start point by [ of this base material ] generating a reaction start point to a pore 
internal surface at least, and contacting the 1 st monomer to this reaction start point. 
<1 6> In the above <1 2> or <1 3>, the 1 st polymer is good to combine the end with a base material by the 
coupling agent 

[001 7] <1 7> In either of above-mentioned <1 2>- <1 6>, it is good to carry out the polymerization of the 2nd 
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monomer with which the 2nd polym erfi lled up with and this filled up the 2nd monomer in the pore of a base 
material into pore, and to be obtaini^^^ 

[001 8] <1 8> In either of above-menWrod <1 2>- <1 7>, a porous base material^^ood to consist of an 
inorganic material or a heat-resistant polymer. 

<19> As for an inorganic material, in the above <18>. it is good that they are any one or those composite 
material of a ceramic, glass, or an alumina. 

[001 9] <20> In the above <1 8>, it is good that a heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

<21> In either of above-mentioned <12>- <20>, it is good that an electrolyte membrane is an electrolyte 
membrane for fuel cells. 

<22> In either of above-mentioned <1 2>- <20>, it is good that an electrolyte membrane is an electrolyte 
membrane for direct mold methanol solid-state macromolecule fuel cells. 

[0020] <23> Fuel cell. this whose electrolyte membrane it is the fuel cell in which the electrolyte membrane 
was formed on the cathode electrode or the catalyst bed of a cathode electrode, and is one electrolyte 
membrane of above-mentioned <12>- <22>. 

[0021] <24> It is the fuel cell which comes to have the electrolyte inserted into a cathode pole, an anode 
pole, and these two poles. This electrolyte It is the electrolyte characterized by filling up the pore of the 
porous base material which is not substantially swollen to a methanol and water with the polymer which 
has proton conductivity. The fuel cell which this polymer is a polymer to which it has the 1st proton 
conductivity polymer and the 2nd proton conductivity polymer, and this 1st polymer combined the end with 
the pore internal surface of said base material, and is the polymer from which the 2nd polymer may be the 
same as the 1st polymer, or may differ. 

[0022] <25> In the above <24>, the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
<26> In the above <24> or <25>, after the 1 st polymer irradiates energy at a base material, it is good to be 
obtained by contacting the 1 st monomer to this base material. 

[0023] <27> In the above <26>, it is good to obtain the 1 st polymer so that it may be chosen out of the 
group which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1st monomer to this reaction start point. 

<28> In the above <24> or <25>, the 1 st polymer is good to combine the end with a base material by the 
coupling agent. 

[0024] <29> In either of above-mentioned <24>- <28>, it is good to carry out the polymerization of the 2nd 
monomer with which the 2nd polymer filled up with and this filled up the 2nd monomer in the pore of a base 
material into pore, and to be obtained. 

<30> In either of above-mentioned <24>- <29>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer 

[0025] <31> As for an inorganic material, in the above <30>, it is good that they are any one or those 
composite material of a ceramic, glass, or an alumina. 

<32> In the above <30>, it is good that a heat-resistant polymer is polytetrafluoroethylene or polyimide. 
<33> In either of above-mentioned <24>- <32>. it is good that a fuel cell is a direct mold methanol solid- 
state macromolecule fuel cell. 

[0026] <34> The process which applies a sol to the 1st pole, the process which uses the applied sol as a 
porous thin film layer, The process which fills up the pore of the obtained porous thin film layer with a 
proton conductivity polymer, and forms an electrolyte membrane on the 1st electrode. In the process 
which is the manufacture approach of a fuel cell of having the process at which the 2nd pole is stuck, and 
forms said electrolyte membrane on this electrolyte membrane Said proton conductivity polymer has the 
1st and 2nd proton conductivity polymers. The manufacture approach of a fuel cell of having the process 
which forms this 1 st polymer so that the end of this 1 st polymer may combine with the front face of said 
pore, and the process filled up with the 2nd polymer after formation of the 1 st polymer. 
[0027] <35> In the above <34>, the 1 st polymer and 2nd polymer may be the same, or may differ from each 
other. 

<36> In the above <34> or <35>, the 1 st polymer is the 1st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1 st monomer, or may differ. 
[0028] <37> In either of above-mentioned <34>- <36>. after the formation process of the 1st polymer 
irradiates energy at a base material, it is good to be carried out by contacting the 1 st monomer to this 
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base material. _ _ 

[0029] <38> In the above <37>. it i^^jj^ to obtain the 1 st polymer so that it^^ be chosen out of the 
group which the energy source of ew^^ becomes from the plasma, ultraviole^rays. an electron ray, and a 
gamma ray. a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1 st monomer to this reaction start point 

<39> In either of above-mentioned <34>- <36>, it is good for the formation process of the 1st polymer to 
combine the end of the 1 st polymer with a base material by the coupling agent. 

[0030] <40> In either of above-mentioned <34>- <39>, it is good to be obtained by carrying out the 
polymerization of the 2nd monomer with which the 2nd polymer filied up with and this filled up the 2nd 
monomer in the pore of a base material into pore. 

<41 > In either of above-mentioned <34>-" <40>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer 

[0031] <42> As for an inorganic material, in the above <41>. it is good that they are any one or those 
composite material of a ceramic, glass, or an alumina. 

<43> In the above <41 >, it is good that a heat-resistant polymer is polytetrafluoroethyiene or polyimide. 
[0032] <44> In either of above-mentioned <34>- <43>, it is good for the 1st pole to come to have the 1st 
base material layer and 1st catalyst bed. and to apply said sol to said catalyst bed in a sol spreading 
process. 

<45> In either of above-mentioned <34>- <44>. it is good to stick said electrolyte membrane and said 2nd 
catalyst bed in the process at which the 2nd pole comes to have the 2nd base material layer and 2nd 
catalyst bed, and sticks the 2nd pole. 

[0033] <46> In either of above-mentioned <34>- <45>, it is good that a fuel cell is a direct mold methanol 

solid-state macromolecule fuel cell. 

[0034] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The electrolyte membrane 
of this invention has thermal resistance, and the foam which is not substantially swollen to an organic 
solvent and water, such as a methanol, is used for it as a base material. As an ingredient with such a 
property, there is ceramics, such as glass, an alumina, or a silica, etc. with an inorganic material. Moreover, 
with other ingredients, polytetrafluoroethyiene (for example. Teflon (trademark)), polyimide, etc: are 
mentioned. These ingredients may be used independently or two or more sorts may be used for them as a 
composite material. Moreover, when using as a composite material, more than two-layer may come to carry 
out the laminating of the gestalt. 

[0035] As for the void content of the base material which can be used for this invention, it is suitably good 
that it is 10% - 95%. Moreover, as for an average aperture, it is desirable that it is within the limits of 0.001 
micrometers - 100 micrometers. Furthermore, as for the thickness of a base material, it is preferably good 
that it is [ 100 micrometers or less ] several micrometers order. 

[0036] The electrolyte membrane of this invention comes to combine the 1st polymer, especially a graft 
polymer with the front face, especially pore internal surface of the base material which consists of foam. 
This 1 st polymer is the 1 st monomer origin, and the 1 st monomer and 1 st polymer have an ion exchange 
group. This 1st polymer, especially a graft polymer fill the inside of the pore of a base material first. Since 
the 1st polymer is formed so that the end may combine with a pore internal surface, this 1st polymer 
formed in pore is not flowed out or eluted easily. 

[0037] In addition, in this description, an "ion exchange group" means the radical which -S03- offer 
example, the -S03 H set origin etc. holds a proton, and is easy to separate. When these exist in the 1st 
polymer in the shape of a pendant and this polymer fills the inside of pore, proton conductivity arises. 
[0038] In order to form the 1st polymer so that the end may be combined with a pore internal surface, 
there are the following approaches. For example, a base material is> excited by the plasma, ultraviolet rays, 
the electron ray. a gamma ray, etc., and it is the approach of obtaining the 1st polymer, by [ of this base 
material ] making a pore internal surface generate a reaction start point at least, and contacting the 1 st 
monomer to this reaction start point. Moreover, the 1 st polymer can also be combined with a pore internal 
surface by the chemical approach of a silane coupler etc. Furthermore, it is filled up with the 1st monomer 
into pore, and after using the general polymerization method for making a polymerization reaction perform 
in the interior, and obtaining the 1st polymer, the chemical bond of the 1 st obtained polymer can be carried 
out to a base material using the coupling agent containing for example, the above-mentioned silane coupler 
etc. 

[0039] In this invention, it is desirable to use the plasma graft polymerization method explained below. That 
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is, it is desirable to obtain the 1st p olym er which was made to carry out the plasma graft polymerization 
reaction of the 1st monomer, and t||^nd combined with the pore front face. ^^Mdition, plasma graft 
polymerization can be performed usw^he liquid phase process explained bel^^nd a well-known vapor^ 

phase-polymerization method. 

[0040] As for a monomer usable as the 1st monomer of this invention, acrylic sulfonic-acid sodium (SAS). 
sodium metha I ly [sulfonate (SMS), p styrene sulfonic-acid sodium (SSS), an acrylic acid (AA). etc. are 
mentioned suitably. However, a monomer usable to this invention Not the thing limited above but allylamine, . 
an allyl compound sulfonic acid, Allyl compound phosphonic acid, a metallyl sulfonic acid, metallyl 
phosphonic acid, a vinyl sulfonic acid. Vinyl phosphonic acid, a styrene sulfonic acid, styrene phosphonic 
acid, the sulfonic acid of acrylamide. or a phosphonic acid derivative, Ethyleneimine, methacrylic acids, etc. 
may be derivatives, such as a monomer which has weak acid radicals, such as strong acid radicals, such as 
a vinyl group and a sulfonic acid, and phosphonic acid, and a carboxyl group, the 1st class, the 2nd class, 
the 3rd class, a strong base like the 4th class amine, and a weak base in structure, and its ester. In 
addition, when the type of salts, such as sodium salt, is used as a monomer, after considering as a polymer, 
it is good to use those salts as a proton mold etc. 

[0041] Moreover, one sort of homopolymers may be formed using these monomers, two or more sorts may 
be used and a copolymer may be formed. That is, the 1 st polymer which the end combined with the front 
face in the pore of a base material may be a homopolymer, or may be a copolymer 

[0042] The proton conductivity of an electrolyte membrane changes depending on the class of the 1st 
monomer to be used and/or the 2nd monomer mentioned later. Therefore, it is desirable to use a monomer 
ingredient with high proton conductivity. Moreover, it depends for electrolytic proton conductivity also on 
the polymerization degree of the polymer which fills the inside of pore. 

[0043] In addition, in this invention, proton conductivity is given by being formed and/or filled up with the 
1st polymer and the 2nd polymer mentioned later in pore. Therefore, it is good for the 1st polymer and 2nd 
polymer to have polymerization degree with high both sides, or to crawl, and for a gap or one side to have 
high polymerization degree. It is good for the 2nd polymer to have high polymerization degree on 
manufacture effectiveness especially. Or although both sides do not have high polymerization degree 
relatively, it is good by combining both sides for each to have the polymerization degree of extent which 
has high proton conductivity. 

[0044] After a plasma graft polymerization method usable to manufacture of the electrolyte membrane of 
this invention irradiates the plasma at a base material and makes a base material front face and a pore 
internal surface generate a reaction start point, it is suitably contacted by the approach of the liquid phase 
polymerization common knowledge of the 1st monomer, and carries out the graft polymerization of the 1st 
rrionomer in the interior of a base material front face and pore. 

[0045] It explains in detail, referring to a drawing about an usable plasma graft polymerization method to 
this invention next. The detailed content of the plasma graft polymerization method is explained also to the 
precedence application by the artificers of this invention, JP,3-98632,A. JP,4-334531 ,A, JP,5-31 343,A. 
JP.5-237352,A. and JP,6-2461 41 ,A in detail. 

[0046] Drawing 1 is the partial cross-section perspective view having shown the usable porous base 
material 1 in the electrolyte membrane of this invention. To the porous base material 1, the pore 2 which 
penetrates a base material is opening many. 

[0047] The frequency of 1 0-50MHz is performed to the porous base material 1 under existence of gas. 
such as an argon with which a pressure range serves as 120kPa(s) from ImPa, nitrogen, and air, and 
plasma treatment for about 1 - 1000 seconds is usually performed with outputs 1-1000W. A reaction start 
point (not shown) occurs in the front face (a pore internal surface is also included) of the base material 1 
put to the plasma at this time. 

[0048] Next, the 1 st monomer which has an ion exchange group is dissolved in water, and the homogeneity 
solution of the 1 st monomer is prepared. As for the concentration of the water solution of the 1 st 
monomer, it is preferably desirable to carry out to 1 - 10% of the weight 0.1 to 80% of the weight. In 
addition, the homogeneity solution of the 1st monomer may have the surface active agent, for example, 
dodecylbenzenesulfonic acid etc., so that this solution may tend to permeate into pore, moreover, the case 
where the 2nd monomer solution is used for a surfactant — this — it may be contained in the 2nd 
monomer solution. 

[0049] The base material 1 after plasma "treatment is good to process as follows with the water solution of 
the 1 st monomer of the above. That is, the 1 st monomer water solution is made to contact directly under 
an argon gas ambient atmosphere. Or the point which the base material 1 was made to react with ejection 
and oxygen, and once carried out activity by the plasma into air is changed into a peroxide radical. Then, 
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the base material 1 which has a per oxid e radical is contacted in the 1st monomer water solution. Contact 
is performed by more specifically irr^^^ing the porous base material 1 which^^fcreaction start point has 
generated in the above-mentioned Wlmr solution. In addition, when carrying oC^^irectly under an argon 
gas ambient atmosphere, it is good to perform preferably 20 degrees C - 100 degrees C at the temperature 
of 30-60 degrees C, and when generating a peroxide radical, it is good [ this process ] to carry [ 60 
degrees C - 1 50 degrees C ] out at 80 degrees C - 120 degrees C preferably. Moreover, immersion is good 
to carry out carrying out bubbling with inert gas, such as nitrogen gas. As for the immersed time amount, it 
is good day extent from 1 minute and that it is 1 hour - 24 hours preferably. 

[0050] Next, the porous predetermined base material 1 which carried out time amount progress is pulled up 
from a water solution, and is washed and dried by organic solvents, such as toluene or a xylene. This is for 
flushing thoroughly the homopolymer secondarily generated in process of the polymerization by the organic 
solvent, and leaving a graft polymer only to a base material pore front face and the interior. 
[0051] Drawing 2 is the perspective view having shown notionally the condition that the monomer carried 
out graft polymerization in the base material 1. It turns out that the 1st polymer 3 which carried out graft 
polymerization is formed in the interior not only of the front face of a base material but the pore 2. 
[0052] Thus, the base material with which the 1st polymer was formed so that the end might be combined 
with the pore front face of a porous base material is obtained. Subsequently in this invention, it is filled up 
with the 2nd polymer in the pore of the obtained base material. As for the 2nd polymer, it is good that it is 
the polymer which has proton conductivity. That is, as long as it is the 1st above-mentioned polymer and 
the polymer which has an ion exchange group similarly, even if the same as the 1st polymer, you may differ. 

[0053] After the restoration approach of the 2nd polymer is filled up with the approach filled up with the 
2nd polymer in direct pore, and the 2nd monomer which serves as the 2nd polymer by subsequent 
processing in pore, it performs a polymerization reaction within this pore, obtiains the 2nd polymer, and has 
the approach filled up with the 2nd polymer in pore by this. 

[0054] When using the 2nd monomer, even if the 2nd monomer is the same as the 1 st monomer, it may 
differ. That is, what chose one sort or two sorts or more from the 1 st monomer illustrated above can be 
used. As the 2nd suitable monomer, what was mentioned above as the 1st monomer is mentioned, and, in 
addition to this, a vinyl sulfonic acid can be mentioned. In addition, when one sort is chosen as the 2nd 
monomer, the 2nd polymer is a homopolymer, and the 2nd polymer is a copolymer when two or more sorts 
are chosen as the 2nd monomer. 

[0055] It is desirable the 1st polymer, a chemical bond, and/or that the 2nd polymer is carrying out 
physical association. For example, the whole of the 2nd polymer may be carrying out the chemical bond to 
the 1st polymer, or the whole of the 2nd polymer may be carrying out physical association with the 1st 
polymer. Moreover, a part of 2nd polymer is carrying out the chemical bond to the 1st polymer, and the 
other 2nd polymers may be carrying out physical association with the 1 st polymer. In addition, association 
with the 1st polymer and the 2nd polymer is mentioned as a chemical bond. This association can be 
formed, when the reactant radical is made to hold to the 1st polymer and this reactant radical, the 2nd 
polymer, and/or the 2nd monomer react. Moreover, the condition that the 1st and 2nd polymers become 
entangled is mentioned as a condition of physical association. 

[0056] Proton conductivity can be raised in this invention, without the whole polymer with which it was 
filled up in pore eluting or flowing out of the inside of pore, controlling transparency (crossover) of a 
methanol by using together the 1st and 2nd polymers. The whole polymer with which the 1st polymer and 
2nd polymer were especially filled up in pore a chemical bond and/or by carrying out physical association 
does not elute or flow out of the inside of pore. Moreover, even if it is the case that the polymerization 
degree of the 1st polymer is low, when the 2nd polymer, especially the 2nd polymer with high 
polymerization degree exist, the proton conductivity of the electrolyte membrane obtained can be raised. 
[0057] Hereafter, the restoration approach of the 2nd polymer is briefly explained using drawing 3 . Drawing 
3 (a) is drawing having shown the cross section of the pore typically about the base material after the 1 st 
polymer was formed. In drawing 3 (a)^ the same drawing number as drawing 2 is used, pore 2 is formed in 
the base material 1, and the 1st polymer 3 is formed so that the end may combine with the front face of 
pore 2. 

[0058] Thus, the pore of the base material with which the 1 st polymer is formed is filled up with the 2nd 
monomer, and a polymerization reaction is performed within this pore. It is shown that the 2nd polymer 5 
obtained by the polymerization reaction is filled up with drawing 3 (b) in pore, as mentioned above, the 2nd 
polymer 5 — the 1st polymer 3 and a chemical bond — and/or, physical association is carried out, and the 
2nd polymer 5 as well as the 1 st polymer is not easily flowed out or eluted out of pore. 
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[0059] In the electrolyte membrane or t he fuel cells, and those manufacture aoDroaches of this invention, 
the 3rd polymer, the 4th polymer, -^^^ n-th polymer (namely, n three or mo^^ptegers) can be used The 
n-th polymer may have the operati^^wnich raises proton conductivity like th^^nd jDolymer. Moreover, 
even if it has the operation which prevents flowing out or e luting the whole polymer from the pore of a 
base material, the n-th polymer may be constituted so that it may have the other properties needed for a 
fuel cell. 

[0060] As for the electrolyte membrane of this invention, it is desirable to use for the methanol fuel cell 
containing a fuel cell especially a direct mold methanol solid-state macromolecule fuel cell, or a refining 
mold methanol solid-state macromolecule fuel cell. As for the electrolyte membrane of this invention, it is 
desirable especially to use for a direct mold methanol solid-state macromolecule fuel cell. 
[0061] Here, the configuration of a methanol fuel cell is explained briefly, referring to drawing 4 . Drawing 4 
is the. schematic diagram showing one mode of the methanol fuel cell which uses the electrolyte membrane 
of this invention. 

[0062] A methanol fuel cell 1 1 comes to have the electrolyte 17 inserted into the cathode pole 13. the 
anode pole 15, and these two poles. A methanol fuel cell has the refining machine which is not illustrated in 
an anode electrode side, and is good also as a refining mold methanol fuel cell. 

[0063] It becomes impossible to have the base material layer which can consider a cathode pole as a 
configuration better known than before, for example, supports a catalyst bed and this catalyst bed 
sequentially from an electrolyte side. It becomes impossible moreover, to have the base material layer in 
which an anode electrode can also be considered as a configuration better known than before, for example, 
supports a catalyst bed and this catalyst bed. sequentially from an electrolyte side. 

[0064] Furthermore, after really fabricating the 1st pole and electrolyte and acquiring a Plastic solid, the 
methanol fuel cell which comes to have the electrolyte of this invention can stick this Plastic solid and the 
2nd pole, and can also be obtained so that the catalyst bed of the 2nd different pole from the 1st pole and 
this electrolyte side may stick. 

[0065] The case where the 1 st pole is a cathode pole is explained using drawing 5 . Drawing 5 is the 
schematic diagram showing one mode of a cathode pole which uses the electrolyte membrane of this 
invention. The cathode pole 1 3 comes to have a catalyst bed 21 on the base material layer 1 9 among 
drawing 5 . As for this base material layer 1 9, it is desirable to consist of gas permeability and a thing which 
has oxygen gas permeability, thermal resistance, and electronic conductivity especially. For example, it is 
good that it is porous carbon and is what has electronic conductivity. 

[0066] Moreover, a catalyst bed 21 is a layer which supports a catalyst better known than the former 
[ **** ] to the cathode pole. On this catalyst bed 21, the porous thin film 23 which has the pore 2 as 
shown in drawing 1 is formed. In formation of a porous thin film, the sol used as various glass, such as an 
alkoxide of various silicon, an alkoxide of various aluminum, an alkoxide of various titanium, or an alkoxide of 
various zirconiums, or the ceramics is prepared, and this sol is applied to a catalyst bed. An approach 
better known than before can be used for the applying method for DIP coating, spin coating, spray coating, 
etc. Thus, the applied sol is warmed by desiccation and request and a porous thin film is obtained. In 
addition, as for the porous thin film obtained, it is good that it is the thin film of a silica, an alumina (for 
example, gamma-alumina), a titania, zirconias, these mixtures, or complex. 

[0067] In the pore of the obtained porous thin film, by the 1st above-mentioned polymer, for example, a 
graft polymerization method, or the method of using a coupling agent, the 1 st polymer is formed so that the 
end of this 1st polymer may combine with a pore internal surface. Subsequently, it is filled up with the 2nd 
polymer in pore by the above-mentioned approach: Thus, a cathode pole and an electrolyte can really 
fabricate. Such by really using a Plastic solid, handling of the thin-film-ized electrolyte membrane becomes 
easy. 

[0068] Adhesion shaping can be carried out and a methanol fuel cell can be formed so that the electrolyte 
side of a Plastic solid may stick this Plastic solid and an anode pole the catalyst bed side of an anode pole. 
In addition, in although how to really fabricate a cathode pole and an electrolyte was described, if it is 

also this contractor to really fabricate an anode pole and an electrolyte, it can hit on an idea easily from 

[0069] 

[Example] Although this invention is explained in more detail based on an example, this invention is not 
limited to this example. 

(Example 1) The porous PTFE film (70 micrometers in trademark Teflon, the NITTO DENKO make, a flat 
film, and thickness, 50nm of pore size) was used as a base material. The base material concerned was 
washed and the plasma exposure was performed on condition that the following. 
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EOOTO] RF output: 30W; 
Plasma irradiation time: For 60 sec 
Ambient atmosphere: Argon gas; 
Pressure: 1 OPa. 

[0071] It was immersed in the 1st monomer solution which carried out freezing deaeration of the base 
material after a plasma exposure, and graft polymerization was performed. Graft polymerization conditions 
are shown below. 

[0072] Monomer Acrylic acid (AA); 
Monomer concentration: 1 0 % of the weight; 
Solvent Water 

Temperature: About 60 degrees C; 

time amount: — 10-24 hour and additive: — a surface active agent (sodium dodecylbenzenesulfonate). 
[0073] After pulling up the porous base material from the solution and washing it underwater the film A-1 
which was dried and formed the 1 st polymer was obtained. The mass of the film A-1 was measured after 
desiccation, and the amount of graft polymerization was calculated as compared with the mass before a 
polymerization. The amount of graft polymerization was 0.7 mg/cm2. Incidentally, the film pressure after a 
polymerization was about 90 micrometers. 

[0074] In this way, when FT-IR (Mapping law) measurement of the obtained film A-1 was carried out, it was 
checked that the peak of 1 740cm-1 of a carboxyl group exists also inside membranous, and it became 
clear that the polymer was formed also in the interior of membranous. 

[0075] It <restoration of the 2nd polymer> Ranked second and was filled up with the 2nd polymer The 
acrylic acid (AA) was used like the 1 st polymer as the 2nd monomer. The 2nd monomer 98.9 weight section 
and the 2nd monomer solution which consists of the divinylbenzene 0.1 weight section and the water^ 
soluble azo system polymerization initiator 1.0 weight section as a cross linking agent were prepared. The 
film A-1 obtained above was immersed in this 2nd polymer solution. 

[0076] The light was irradiated for 6 minutes after immersion, and the thermal polymerization reaction was 
made to perform inside pore. Then, the film A-2 which backwashing by water of the obtained film is carried 
out in a supersonic wave, and it dried and was made to fill up with the 1st and 2nd polymers was obtained. 
In addition, the difference of the weight before and behind restoration of the 2nd polymer showed that 
7.0mg /of laps was [ cm ] 2. 

[0077] (Example 2) In order to consider as the 2nd monomer and to dissolve a vinyl sulfonic acid, using the 
mixture of acrylic-acid (AA):vinyl sulfonic-acid =2:1, the film A-3 was obtained by the same approach as an 
example 1 except having used the water of an amount a little. 

[0078] (Example 1 of reference) The film A-4 filled up only with the 1 st polymer as well as the film A-1 of 
an example 1 was obtained. However the lap of the film A-4 was 3.0 mg/cm2. 

[0079] <Proton conductivity measurement> The proton conductivity was measured about the obtained film 
A-2 to A-4. On the occasion of measurement, the film was made to swell underwater it inserted into the 
stainless steel foil electrode after that first, and the proton conductivity test sample was produced. About 
these samples, impedance measurement was performed by HP4192made from Hewlett Packard A. The 
obtained result is shown below. 

[0080] Film A-4(example 1 of reference):0.04x1 0-2 S/cm; 

Film A-2(example 1):0.10x10-2 S/cm; and film A-3(example 2):0.62x10-2 S/cm. 

[0081] Thus, high proton conductivity was able to be acquired by being filled up with the 2nd polymer In 
addition, each of film A-2 and A-3 had desired thermal resistance and the methanol inhibition engine 
performance. That is, it turned out that the electrolyte membrane A-2 of this example and A-3 have the 
low permeability of a methanol, and heat-resistant and high proton conductivity. 
[0082] 

[Effect of the Invention] The new electrolyte membrane which controls transparency (crossover) of a 
methanol as much as possible, and is equal also to the activity under an elevated-temperature (about 130 
degrees C or more) environment vyith this invention can be offered, moreover this invention — everything 
but the above-mentioned effectiveness — or the above-mentioned effectiveness — in addition, although 
the approach of manufacturing the above-mentioned electrolyte membrane is offered, it can do, 
furthermore, this invention — everything but the above-mentioned effectiveness — or the above- 
mentioned effectiveness — in addition, the new methanol direct mold solid— state macromolecule fuel cell 
using the above-mentioned electrolyte membrane can be offered. 
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TECHNICAL HELD 

[Field of the Invention] Generally, about an electrolyte membrane, it is related with a detail at the 
electrolyte membrane for fuel cells, and a pan, and this invention relates to a detail at the electrolyte 
membrane for direct mold methanol polymer electrolyte fuel cells. Moreover, this invention relates to the 
fuel cell which comes to have this electrolyte membrane, and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] The so-called blowdown prevention of greenhouse gases and NOx is strongly 
cried for as the movement toward terrestrial environmental protection activates. In order to reduce the 
total emission of these gas. utilization of the fuel cell system for automobiles is considered to be very 
effective. 

[0003] The polymer electrolyte fuel cell (PEFC, Polymer Electrolyte Fuel Cell) has the outstanding 
description that only water is generated at low-temperature actuation, high power density, and a 
generation-of-electrical-energy reaction. In as well as [ a gasoline ], since it can supply as liquid fuel, it is 
thought that PEFC of a methanol fuel is promising as power for electric vehicles. 
[0004] A polymer electrolyte fuel cell is classified into two types, the refining mold which changes a 
methanol into the gas of a hydrogen principal component using a refining machine, and the direct mold 
(DMFC, Direct Methanol Polymer Fuel Cell) which uses a methanol directly, without using a refining 
machine. A direct mold fuel cell has the big advantage of that the load-effect responsibility which can be 
equal to frequent starting and halt possible [ lightweight-izing ] is also substantially improvable since the 
refining machine is unnecessary, catalyst poisoning not becoming a problem, either, and the utilization is 
expected. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The new electrolyte membrane which controls transparency (crossover) of a 
methanol as much as possible, and is equal also to the activity under an elevated-temperature (about 1 30 
degrees C or more) environment with this invention can be offered, moreover, this invention — everything 
but the above-mentioned effectiveness — or the above-mentioned effectiveness — in addition, although 
the approach of manufacturing the above-mentioned electrolyte membrane is offered, it can do. 
furthermore, this invention — everything but the above-mentioned effectiveness — or the above- 
mentioned effectiveness ~ in addition, the new methanol direct mold solid-state macromolecule fuel cell 
using the above-mentioned electrolyte membrane can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, some troubles are pointed out to utilization of DMFC. 
For example, although DMFC uses a solid-state poly electrolyte as an electrolyte When the electrolyte 
membrane for ordinary PEFC, for example, the Nafion (trademark) film of Du Pont, the Dow film of Dow 
Chemical, etc. are used Two big problems of the problem of dissolving near 130 degree C if temperature is 
raised in order to raise the problem that a catalyst carries out depolarization and electromotive force 
declines in order that a methanol may penetrate the film, and catalytic activity (creeping) occur. Although 
the electrolyte membrane which solves these problems simultaneously is not existing, if this problem is 
solved, the application to an electric vehicle may progress at a stretch. 

[0006] Therefore, the object of this invention is to realize the new electrolyte membrane which controls 
transparency (crossover) of a methanol as much as possible, and is equal also to the activity under an 
elevated-temperature (about 130 degrees C or more) environment. Moreover, the object of this invention is 
to offer the manufacture approach of the above-mentioned electrolyte membrane. Furthermore, the object 
of this invention is to realize the new methanol direct mold solid-state macromolecule fuel cell which used 
the above-mentioned electrolyte membrane. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention persons 
acquired the following knowledjge, as a result of repeating examination wholeheartedly. That is, generally, 
although the polymer was softened at the elevated temperature, when the temperature to pyrolyze carried 
out the chemical bond of the 1st polymer and embedded it into the pore of a heat-resistant base material 
paying attention to the property to maintain the engine performance, the knowledge that the frame of a 
base material maintained membranous structure also under an elevated temperature was acquired. 
[0008] Moreover, this invention persons acquired the knowledge that proton conductivity could be raised, 
controlling transparency (crossover) of a methanol, when you made it filled up with the 2nd polymer in 
addition to the 1st polymer Furthermore, while securing proton conductivity by the polymer embedded into 
pore, the configuration maintenance under an elevated temperature, swelling control, and thermal 
resistance acquired the knowledge that the matrix of a porous base material could attain. 
[0009] From these knowledge, this invention persons found out the following invention. 
<1> The manufacture approach of an electrolyte membrane that are the manufacture approach of an 
electrolyte membrane of having the process which makes it filled up with the 2nd polymer which may differ 
even if the same as the process which forms the 1 st polymer, and the 1 st polymer so that the end may be 
combined with the pore internal surface of a porous base material which has bloating tendency-proof in an 
organic solvent and water in the pore of said base material, and said 1 st and 2nd polymers have proton 
conductivity. 

[001 0] <2> In the above <1 >. the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
<3> In the above <1> or <2>, it is good to form the 1st polymer so that the end may be combined with the 
pore internal surface of a base material by having the process to which the formation process of the 1 st 
polymer irradiates energy at a base material, and the process which contacts the 1st monomer to this base 
material, and contacting the 1 st monomer. 

[001 1] <4> In the above <3>, it is good to form the 1 st polymer so that it may be chosen out of the group 
which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1 st monomer to this reaction start point 

<5> In the above <1> or <2>, it is good for the formation process of the 1st polymer to combine the end of 
the 1 st polymer with a base material by the coupling agent. 

[001 2] <6> In either of above-mentioned <1 >- <5>, it is good that it is the process which the 
polymerization of the 2nd monomer with which the restoration process of the 2nd polymer filled up with 
and this filled up the 2nd monomer in the pore of a base material is carried out into pore, and the 2nd 
polymer is obtained, and is made by this to fill up with the inside of pore. 

<7> In either of above-mentioned <1 >- <6>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer. 

<8> As for an inorganic material, in the above <7>, it is good that they are any one or those composite 
material of a ceramic, glass, or an alumina. 

[001 3] <9> In the above <7>, it is good that a heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

<10> In either of above-mentioned <1>- <9>, it is good that an electrolyte membrane is an electrolyte 
membrane for fuel cells. 

<11> In either of above-mentioned <1>- <9>, it is good that an electrolyte membrane is an electrolyte 
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e porous base material 



which is not substantially swollen to^Pffiethanol and water with the polymer w^^ has proton conductivity. 
The electrolyte membrane which this polymer has the 1 st proton conductivity polymer and the 2nd proton 
conductivity polymer, and this 1st polymer is a polymer which combined the end with the pore internal 
surface of said base material, and is the polymer from which the 2nd polymer may be the same as the 1 st 
polymer, or may differ. 

[001 5] <1 3> In the above <1 2>, the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1 st monomer, or may differ. 
<14> In the above <1 2> or <1 3>, after the 1 st polymer irradiates energy at a base material, it is good to be 
obtained by contacting the 1 st monomer to this base material. 

[001 6] <1 5> In the above <1 4>, it is good to obtain the 1 st polymer so that it may be chosen out of the 
group which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with said base 
material in this reaction start point by [ of this base material ] generating a reaction start point to a pore 
internal surface at least, and contacting the 1 st monomer to this reaction start point. 
<1 6> In the above <1 2> or <1 3>, the 1 st polymer is good to combine the end with a base material by the 
coupling agent. 

[001 7] <1 7> In either of above-mentioned <1 2>- <1 6>. it is good to carry out the polymerization of the 2nd 
monomer with which the 2nd polymer filled up with and this filled up the 2nd monomer in the pore of a base 
material into pore, and to be obtained. 

[001 8] <1 8> In either of above-mentioned <1 2>- <1 7>, a porous base material is good to consist of an 
inorganic material or a heat-resistant polymer. 

<19> As for an inorganic material, in the above <18>, it is good that they are any one or those composite 
material of a ceramic, glass, or an alumina. 

[0019] <20> In the above <18>, it is good that a heat-resistant polymer is polytetrafluoroethylene or 
polyimide. 

<21 > In either of above-mentioned <1 2>- <20>, it is good that an electrolyte membrane is an electrolyte 
membrane for fuel cells. 

<22> In either of above-mentioned <1 2>- <20>, it is good that an electrolyte membrane is an electrolyte 
membrane for direct mold methanol solid-state macromolecule fuel cells. 

[0020] <23> Fuel cell this whose electrolyte membrane it is the fuel cell in which the electrolyte membrane 
was formed on the cathode electrode or the catalyst bed of a cathode electrode, and is one electrolyte 
membrane of above-mentioned <12>- <22>. 

[0021] <24> It is the fuel cell which comes to have the electrolyte inserted into a cathode pole, an anode 
pole, and these two poles. This electrolyte It is the electrolyte characterized by filling up the pore of the 
porous base material which is not substantially swollen to a methanol and water with the polymer which 
has proton conductivity. The fuel cell which this polymer is a polymer to which it has the 1st proton 
conductivity polymer and the 2nd proton conductivity polymer, and this 1st polymer combined the end with 
the pore internal surface of said base material, and is the polymer from which the 2nd polymer may be the 
same as the 1st polymer, or may differ. 

[0022] <25> In the above <24>, the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
<26> In the above <24> or <25>, after the 1 st polymer irradiates energy at a base material, it is good to be 
obtained by contacting the 1 st monomer to this base material. 

[0023] <27> In the above <26>, it is good to obtain the 1 st polymer so that it may be chosen out of the 
group which the energy source of energy becorhes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1 st monomer to this reaction start point. 

<28> In the above <24> or <25>, the 1st polymer is good to combine the end with a base material by the 
coupling agent. 

[0024] <29> In either of above-mentioned <24>- <28>, it is good to carry out the polymerization of the 2nd 
monomer with which the 2nd polymer filled up with and this filled up the 2nd monomer in the pore of a base 
material into pore, and to be obtained. 

<30> In either of above-mentioned <24>- <29>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer. 
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[0025] <31> As for an inorganic mat eria l, in the above <30>, it is good that th eyjar e any one or those 
composite material of a ceramic, gl^^H>r an alumina. 

<32> In the above <30>, it is good tWK heat-resistant polymer is polytetraflu^roethylene or polyimide. 
<33> In either of above-mentioned <24>- <32>, it is good that a fuel cell is a direct mold methanol solid- 
state macromolecule fuel cell. 

[0026] <34> The process which applies a sol to the 1st pole, the process which uses the applied sol as a 
porous thin film layer, The process which fills up the pore of the obtained porous thin film layer with a 
proton conductivity polymer, and forms an electrolyte membrane on the 1 st electrode, In the process 
which is the manufacture approach of a fuel cell of having the process at which the 2nd pole is stuck, and 
forms said electrolyte membrane on this electrolyte membrane Said proton conductivity polymer has the 
1st and 2nd proton conductivity polymers. The manufacture approach of a fuel cell of having the process 
which forms this 1 st polymer so that the end of this 1 st polymer may combine with the front face of said 
pore, and the process filled up with the 2nd polymer after formation of the 1st polymer. 
[0027] <35> In the above <34>. the 1st polymer and 2nd polymer may be the same, or may differ from each 
other. 

<36> In the above <34> or <35>, the 1 st polymer is the 1 st monomer origin and it is good that it is the 2nd 
monomer origin from which the 2nd polymer may be the same as the 1st monomer, or may differ. 
[0028] <37> In either of above-mentioned <34>- <36>, after the formation process of the 1st polymer 
irradiates energy at a base material, it is good to be carried out by contacting the 1 st monomer to this 
base material. 

[0029] <38> In the above <37>, it is good to obtain the 1 st polymer so that it may be chosen out of the 
group which the energy source of energy becomes from the plasma, ultraviolet rays, an electron ray, and a 
gamma ray, a base material may be excited by this energy source and it may combine with a base material 
in this reaction start point by [ of this base material ] generating a reaction start point to a pore internal 
surface at least, and contacting the 1st monomer to this reaction start point. 

<39> In either of above-mentioned <34>- <36>, it is good for the formation process of the 1 st polymer to 
combine the end of the 1st polymer with a base material by the coupling agent. 

[0030] <40> In either of above-mentioned <34>- <39>, it is good to be obtained by carrying out the 
polymerization of the 2nd monomer with which the 2nd polymer filled up with and this, filled up the 2nd 
monomer in the pore of a base material into pore. 

<41> In either of above-mentioned <34>- <40>, a porous base material is good to consist of an inorganic 
material or a heat-resistant polymer. 

[0031] <42> As for an inorganic material, in the above <41>, it is good that they are any one or those 
composite material of a ceramic, glass, or an alumina. 

<43> In the above <41>, it is good that a heat-resistant polymer is polytetrafiuoroethylene or polyimide. 
[0032] <44> In either of above-mentioned <34>- <43>, it is good for the 1 st pole to come to have the 1 st 
base material layer and 1st catalyst bed, and to apply said sol to said catalyst bed in a sol spreading 
process. 

<45> In either of above-mentioned <34>- <44>, it is good to stick said electrolyte membrane and said 2nd 
catalyst bed in the process at which the 2nd pole comes to have the 2nd base material layer and 2nd 
catalyst bed, and sticks the 2nd pole, 

[0033] <46> In either of above-mentioned <34>- <45>, it is good that a fuel cell is a direct mold methanol 

solid-state macromolecule fuel cell. 

[0034] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The electrolyte membrane 
of this invention has thermal resistance, and the foam which is not substantially swollen to an organic 
solvent and water, such as a methanol, is used for it as a base material. As an ingredient with such a 
property, there is ceramics, such as glass, an alumina, or a silica, etc. with an inorganic material. Moreover, 
with other ingredients, polytetrafiuoroethylene (for example. Teflon (trademark)), polyimide, etc.. are 
mentioned. These ingredients may be used independently or two or more sorts may be used for them as a 
composite material. Moreover, when using as a composite material, more than two-layer may come to carry 
out the laminating of the gestalt. 

[0035] As for the void content of the base material which can be used for this invention, it is suitably good 
that it is 1 0% - 95%. Moreover, as for an average aperture, it is desirable that it is within the limits of 0.001 
micrometers - 100 micrometers. Furthermore, as for the thickness of a base material, it is preferably good 
that it is [ 100 micrometers or less ] several micrometers order 

[0036] The electrolyte membrane of this invention comes to combine the 1st polymer, especially a graft 
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polymer with the front face, especially pore internal surface of the base materialwhich consists of foam. 
This 1 st polymer is the 1 st monom€|||^kin, and the 1 st monomer and 1 st pol^^^have an ion exchange 
group. This 1st polymer, especially a^Hrt polymer fill the inside of the pore oflroase material first. Since 
the 1st polymer is formed so that the end may combine with a pore internal surface, this 1st polymer 
fomied in pore is not flowed out or eluted easily. 

[0037] In addition, in this description, an "ion exchange group" means the radical which -S03- offer 
example, the -SOS H set origin etc. holds a proton, and is easy to separate. When these exist in the 1 st 
polymer in the shape of a pendant and this polymer fills the inside of pore, proton conductivity arises. 
[0038] In order to form the 1st polymer so that the end may be combined with a pore internal surface, 
there are the following approaches. For example, a base material is excited by the plasma, ultraviolet rays, * 
the electron ray, a gamma ray, etc., and it is the approach of obtaining the 1st polymer, by [ of this base 
material ] making a pore internal surface generate a reaction start point at least, and contacting the 1 st 
monomer to this reaction start point. Moreover, the 1 st polymer can also be combined with a pore internal 
surface by the chemical approach of a silane coupler etc. Furthermore, it is filled up with the 1st monomer 
into pore, and after using the general polymerization method for making a polymerization reaction perform 
in the interior, and obtaining the 1st polymer, the chemical bond of the 1st obtained polymer can be carried 
out to a base material using the coupling agent containing for example, the above-mentioned silane coupler 
etc. 

[0039] In this invention, it is desirable to use the plasma graft polymerization method explained below. That 
is, it is desirable to obtain the 1 st polymer which was made to carry out the plasma graft polymerization 
reaction of the 1st monomer, and the end combined with the pore front face. In addition, plasma graft 
polymerization can be performed using the liquid phase process explained below and a well-known vapor- 
phase-polymerization method. 

[0040] As for a monomer usable as the 1st monomer of this invention, acrylic sulfonic-acid sodium (SAS), 
sodium methallylsulfonate (SMS), p styrene sulfonic-acid sodium (SSS), an acrylic acid (AA), etc. are 
mentioned suitably. However, a monomer usable to this invention Not the thing limited above but allylamine, 
an allyl compound sulfonic acid, Allyl compound phosphonic acid, a metallyl sulfonic acid, metallyl 
phosphonic acid, a vinyl sulfonic acid. Vinyl phosphonic acid, a styrene sulfonic acid, styrene phosphonic 
acid, the sulfonic acid of acrylamide, or a phosphonic acid derivative, Ethyleneimine, methacrylic acids, etc. 
may be derivatives, such as a monomer which has weak acid radicals, such as strong acid radicals, such as 
a vinyl group and a sulfonic acid, and phosphonic acid, and a carboxyl group, the 1st class, the 2nd class, 
the 3rd class, a strong base like the 4th class amine, and a weak base in structure, and its ester. In 
addition, when the type of salts, such as sodium salt, is used as a monomer, after considering as a polymer, 
it is good to use those salts as a proton mold etc. 

[0041] Moreover, one sort of homopolymers may be formed using these monomers, two or more sorts may 
be used and a copolymer may be formed. That is, the 1st polymer which the end combined with the front 
face in the pore of a base material may be a homopolymer, or may be a copolymer 
[0042] The proton conductivity of an electrolyte membrane changes depending on the class of the 1st 
monomer to be used and/or the 2nd monomer mentioned later. Therefore, it is desirable to use a monomer 
ingredient with high proton conductivity. Moreover, it depends for electrolytic proton conductivity also on 
the polymerization degree of the polymer which fills the inside of pore. 

[0043] In addition, in this invention, proton conductivity is given by being formed and/or filled up with the 
1st polymer and the 2nd polymer mentioned later in pore. Therefore, it is good for the 1st polymer and 2nd 
polymer to have polymerization degree with high both sides, or to crawl, and for a gap or one side to have 
high polymerization degree. It is good for the 2nd polymer to have high polymerization degree on 
manufacture effectiveness especially. Or although both sides do not have high polymerization degree 
relatively, it is good by combining both sides for each to have the polymerization degree of extent which 
has high proton conductivity. 

[0044] After a plasma graft polymerization method usable to manufacture of the electrolyte membrane of 
this invention irradiates the plasma at a base material and makes a base material front face and a pore 
internal surface generate a reaction start point, it is suitably contacted by the approach of the liquid phase 
polymerization common knowledge of the 1st monomer, and carries out the graft polymerization of the 1st 
monomer in the interior of a base material front face and pore. 

[0045] It explains in detail, referring to a drawing about an usable plasma graft polymerization method to 
this invention next. The detailed content of the plasma graft polymerization method is explained also to the 
precedence application by the artificers of this invention, JP,3-98632,A, JP,4-334531 ,A, JP,5-31343,A, 
JP,5-237352,A. and JP.6-246141 ,A in detail. 
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[0046] Drawing 1 is the partial cross~section perspective view having shown the usable porous base 
material 1 in the electrolyte membrij|fcpf this invention. To the porous base i^^^rial 1, the pore 2 which 
penetrates a base material is openi^inany. 

[0047] The frequency of 1 0-50MHz is performed to the porous base material 1 under existence of gas, 
such as an argon with which a pressure range serves as 1 20kPa(s) from ImPa, nitrogen, and air, and 
plasma treatment for about 1 - 1 000 seconds is usually performed with outputs 1 -1 OOOW. A reaction start 
point (not shown) occurs in the front face (a pore internal surface is also included) of the base material 1 
put to the plasma at this time. 

[0048] Next the. 1st monomer which has an ion exchange group is dissolved in water, and the homogeneity 
solution of the 1st monomer is prepared. As for the concentration of the water solution of the 1st 
monomer, it is preferably desirable to carry out to 1 - 10% of the weight 0.1 to 80% of the weight. In 
addition, the homogeneity solution of the 1 st monomer may have the surface active agent, for example, 
dodecyibenzenesulfonic acid etc,, so that this solution may tend to permeate into pore, moreover, the case 
where the 2nd monomer solution is used for a surfactant — this — it may be contained in the 2nd 
monomer solution. 

[0049] The base material 1 after plasma treatment is good to process as follows with the water solution of 
the 1st monomer of the above. That is, the 1st monomer water solution is made to contact directly under 
an argon gas ambient atmosphere. Or the point which the base material 1 was made to react with ejection 
and oxygen, and once carried out activity by the plasma into air is changed into a peroxide radical. Then, 
the base material 1 which has a peroxide radical is contacted in the 1st monomer water solution. Contact 
is performed by more specifically immersing the porous base material 1 which the reaction start point has 
generated in the above-mentioned water solution. In addition, when carrying out directly under an argon 
gas ambient atmosphere, it is good to perform preferably 20 degrees C - 100 degrees C at the temperature 
of 30-60 degrees C. and when generating a peroxide radical, it is good [ this process ] to carry [ 60 
degrees C - 1 50 degrees C ] out at 80 degrees C - 1 20 degrees C preferably. Moreover, immersion is good 
to carry out carrying out bubbling with inert gas, such as nitrogen gas. As for the immersed time amount, it 
is good day extent from 1 minute and that it is 1 hour - 24 hours preferably. 

[0050] Next, the porous predetermined base material 1 which carried out time amount progress is pulled up 
from a water solution, and is washed and dried by organic solvents, such as toluene or a xylene. This is for 
flushing thoroughly the homopolymer secondarily generated in process of the polymerization by the organic 
solvent, and leaving a graft polymer only to a base material pore front face and the interior. 
[0051] Drawing 2 is the perspective view having shown notionally the condition that the monomer carried 
out graft polymerization in the base material 1. It turns out that the 1st polymer 3 which carried out graft 
polymerization is formed in the interior not only of the front face of a base material but the pore 2. 
[0052] Thus, the base material with which the 1st polymer was formed so that the end might be combined 
with the pore front face of a porous base material is obtained. Subsequently in this invention, it is filled up 
with the 2nd polymer in the pore of the obtained base material. As for the 2nd polymer, it is good that it is 
the polymer which has proton conductivity. That is, as long as it is the 1st above-mentioned polymer and 
the polymer which has an ion exchange group similarly, even if the same as the 1st polymer, you may differ. 

[0053] After the restoration approach of the 2nd polymer is filled up with the approach filled up with the 
2nd polymer in direct pore, and the 2nd monomer which serves as the 2nd polymer by subsequent 
processing in pore, it performs a polymerization reaction within this pore, obtains the 2nd polymer, and has 
the approach filled up with the 2nd polymer in pore by this. 

[0054] When using the 2nd monomer, even if the 2nd monomer is the same as the 1st monomer, it may 
differ. That is, what chose one sort or two sorts or more from the 1st monomer illustrated above can be 
used. As the 2nd suitable monomer, what was mentioned above as the 1st monomer is mentioned, and, in 
addition to this, a vinyl sulfonic acid can be mentioned. In addition, when one sort is chosen as the 2nd 
monomer, the 2nd polymer is a homopolymer, and the 2nd polymer is a copolymer when two or more sorts 
are chosen as the 2nd monomer. 

[0055] It is desirable the 1st polymer, a chemical bond, and/or that the 2nd polymer is carrying out 
physical association. For example, the whole of the 2nd polymer may be carrying out the chemical bond to 
the 1st polymer, or the whole of the 2nd polymer may be carrying out physical association with the 1st 
polymer. Moreover, a part of 2nd polymer is carrying out the chemical bond to the 1st polymer, and the 
other 2nd polymers may be carrying out physical association with the 1st polymer. In addition, association 
with the 1st polymer and the 2nd polymer is mentioned as a chemical bond. This association can be 
formed, when the reactant radical is made to hold to the 1 st polymer and this reactant radical, the 2nd 
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polymer, and/or the 2nd monomer react Moreover, the condition that the 1st and 2nd polymers become 
entangled is mentioned as a conditid^K physical association. 

[0056] Proton conductivity can be rSI^ in this invention, without the whole ^^^er with which it was 
filled up in pore eluting or flowing out of the inside of pore, controlling transparency (crossover) of a 
methanol by using together the 1st and 2nd polymers. The whole polymer with which the 1st polymer and 
2nd polymer were especially filled up in pore a chemical bond and/or by carrying out physical association 
does not elute or flow out of the inside of pore. Moreover, even if it is the case that the polymerization 
degree of the 1st polymer is low, when the 2nd polymer, especially the 2nd polymer with high 
polymerization degree exist, the proton conductivity of the electrolyte membrane obtained can be raised. 
[0057] Hereafter, the restoration approach of the 2nd polymer is briefly explained using drawing 3 . Drawing 
3 (a) is drawing having shown the cross section of the pore typically about the base material after the 1st 
polymer was formed. In drawing 3 (a), the same drawing number as drawing 2 is used, pore 2 is formed in 
the base material 1, and the 1 st polymer 3 is formed so that the end may combine with the front face of 
pore 2. 

[0058] Thus, the pore of the base material with which the 1st polymer is formed is filled up with the 2nd 
monomer, and a polymerization reaction is performed within this pore. It is shown that the 2nd polymer 5 
obtained by the polymerization reaction is filled up with drawing 3 (b) in pore, as mentioned above, the 2nd 
polymer 5 — the 1 st polymer 3 and a chemical bond — and/or, physical association is carried out, and the 
2nd polymer 5 as well as the 1 st polymer is not easily flowed out or eluted out of pore. 
[0059] In the electrolyte membrane or the fuel cells, and those manufacture approaches of this invention, 
the 3rd polymer, the 4th polymer, the n-th polymer (namely, n three or more integers) can be used. The 
n-th polymer may have the operation which raises proton conductivity like the 2nd polymer. Moreover, 
even if it has the operation which prevents flowing out or eluting the whole polymer from the pore of a 
base material, the n-th polymer may be constituted so that it may have the other properties needed for a 
fuel cell. 

[0060] As for the electrolyte membrane of this invention, it is desirable to use for the methanol fuel cell 
containing a fuel cell especially a direct mold methanol solid-state macromolecule fuel cell, or a refining 
mold methanol solid-state macromolecule fuel cell. As for the electrolyte membrane of this invention, it is 
desirable especially to use for a direct mold methanol solid-state macromolecule fuel cell. 
[0061] Here, the configuration of a methanol fuel cell is explained briefly, referring to drawing 4 , Drawing 4 
is the schematic diagram showing one mode of the methanol fuel cell which uses the electrolyte membrane 
of this invention. 

[0062] A methanol fuel cell 1 1 comes to have the electrolyte 1 7 inserted into the cathode pole 13, the 
anode pole 15, and these two poles. A methanol fuel cell has the refining machine which is not illustrated in 
an anode electrode side, and is good also as a refining mold methanol fuel cell. 

[0063] It becomes impossible to have the base material layer which can consider a cathode pole as a 
configuration better known than before, for example, supports a catalyst bed and this catalyst bed 
sequentially from an electrolyte side. It becomes impossible moreover, to have the base material layer in 
which an anode electrode can also be considered as a configuration better known than before, for example, 
supports a catalyst bed and this catalyst bed sequentially from an electrolyte side. 

[0064] Furthermore, after really fabricating the 1st pole and electrolyte and acquiring a Plastic solid, the 
methanol fuel cell which comes to have the electrolyte of this invention can stick this Plastic solid and the 
2nd pole, and can also be obtained so that the catalyst bed of the 2nd different pole from the 1st pole and 
this electrolyte side may stick. 

[0065] The case where the 1st pole is a cathode pole is explained using drawing 5 . Drawing 5 is the 
schematic diagram showing one mode of a cathode pole which uses the electrolyte membrane of this 
invention. The cathode pole 1 3 comes to have a catalyst bed 21 on the base material layer 1 9 among 
drawing 5 . As for this base material layer 1 9, it is desirable to consist of gas permeability and a thing which 
has oxygen gas permeability, thermal resistance, and electronic conductivity especially. For example, it is 
good that it is porous carbon and is what has electronic conductivity. 

[0066] Moreover, a catalyst bed 21 is a layer which supports a catalyst better known than the former 
[ *:f:*:}c ] to the cathode pole. On this catalyst bed 21, the porous thin film 23 which has the pore 2 as 
shown in drawing 1 is formed. In formation of a porous thin film, the sol used as various glass, such as an 
alkoxide of various silicon, an alkoxide of various aluminum, an alkoxide of various titanium, or an alkoxide of 
various zirconiums, or the ceramics is prepared, and this sol is applied to a catalyst bed An approach 
better known than before can be used for the applying method for DIP coating, spin coating, spray coating, 
etc. Thus, the applied sol is warmed by desiccation and request and a porous thin film is obtained. In 
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addition, as for the porous thin film obtained, it is good that it is the thin film ofa silica, an alumina (for 
example, gamma-alumina), a titan ia^^jjkpnias, these mixtures, or complex. 

[0067] In the pore of the obtained fSRls thin film, by the 1st above-mentionPflJolymer, for example, a 
graft polymerization method, or the method of using a coupling agent, the 1 st polymer is formed so that the 
end of this 1st polymer may combine with a pore internal surface. Subsequently, it is filled up with the 2nd 
polymer in pore by the above-mentioned approach. Thus, a cathode pole and an electrolyte can really 
fabricate. Such by really using a Plastic solid, handling of the thin-film-ized electrolyte membrane becomes 
easy. 

[0068] Adhesion shaping can be carried out and a methanol fuel cell can be formed so that the electrolyte 
side of a Plastic solid may stick this Plastic solid and an anode pole the catalyst bed side of an anode pole. 
In addition, in although how to really fabricate a cathode pole and an electrolyte was described, if it is 

also this contractor to really fabricate an anpde pole and an electrolyte, it can hit on an idea easily from 
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* NOTICES * 

Japan Patent Office is not respons i fliPFor any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Although this invention is explained in more detail based on an example, this invention is not 
limited to this example. 

(Example 1) The porous PTFE film (70 micrometers in trademark Teflon, the NITTO DENKO make, a flat 

film, and thickness, 50nm of pore size) was used as a base material. The base material concerned was 

washed and the plasma exposure was performed on condition that the following. 

[0070] RF output: SOW; 

Plasma irradiation time: For 60 seconds; 

Ambient atmosphere: Argon gas; 

Pressure: 1 0Pa. 

[0071] It was immersed in the 1st monomer solution which carried out freezing deaeration of the base 
material after a plasma exposure, and graft polymerization was performed. Graft polymerization conditions 
are shown below. 

[0072] Monomer Acrylic acid (AA); 
Monomer concentration; 10 % of the weight; 
Solvent: Water; 

Temperature: About 60 degrees C; 

time amount: — 10-24 hour; and additive: — a surface active agent (sodium dodecylbenzenesulfonate). 
[0073] After pulling up the porous base material from the solution and washing it underwater, the film A-1 
which was dried and formed the 1st polymer was obtained. The mass of the film A-1 was measured after 
desiccation, and the amount of graft polymerization was calculated as compared with the mass before a 
polymerization. The amount of graft polymerization was 0.7 mg/cm2. Incidentally, the film pressure after a 
polymerization was about 90 micrometers. 

[0074] In this way, when FT-IR (Mapping law) measurement of the obtained film A-1 was carried out, it was 
checked that the peak of 1 740cm-1 of a carboxyl group exists also inside membranous, and it became 
clear that the polymer was formed also in the interior of membranous. 

[0075] It <restoration of the 2nd polymer> Ranked second and was filled up with the 2nd polymer The 
acrylic acid (AA) was used like the 1 st polymer as the 2nd monomer The 2nd monomer 98.9 weight section 
and the 2nd monomer solution which consists of the divinylbenzene 0.1 weight section and the water- 
soluble azo system polymerization initiator 1.0 weight section as a cross linking agent were prepared. The 
film A-1 obtained above was immersed in this 2nd polymer solution. 

[0076] The light was irradiated for 6 minutes after immersion, and the thermal polymerization reaction was 
made to perform inside pore. Then, the film A-2 which backwashing by water of the obtained film is carried 
out in a supersonic wave, and it dried and was made to fill up with the 1st and 2nd polymers was obtained. 
In addition, the difference of the weight before and behind restoration of the 2nd polymer showed that 
7.0mg /of laps was [ cm ] 2. 

[0077] (Example 2) In order to consider as the 2nd monomer and to dissolve a vinyl sulfonic acid, using the 
mixture of acrylic-acid (AA):vinyl sulfonic-acid =2:1 , the film A-3 was obtained by the same approach as an 
example 1 except having used the water of an amount a little. 

[0078] (Example 1 of reference) The film A-4 filled up only with the 1 st polymer as well as the film A-l of 
an example 1 was obtained. However, the lap of the film A-4 was 3.0 mg/cm2, 

[0079] <Proton conductivity measurement> The proton conductivity was measured about the obtained film 
A-2 to A-4. On the occasion of measurement, the film was made to swell underwater, it inserted into the 
stainless steel foil electrode after that first, and the proton conductivity test sample was produced. About 
these samples, impedance measurement was performed by HP41 92made from Hewlett Packard A. The 
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obtained result is shown below. 

[0080] Film A-4(example 1 of referajj|:0.04x1 0-2 S/cm; 
Film A-2(example 1):0.10x10-2 S/ofllBd film A-3(example 2):0.62xl0-2 S/c 
[0081] Thus, high proton conductivity was able to be acquired by being filled up with the 2nd polymer. in 
addition, each of film A-2 and A-3 had desired thermal resistance and the methanol inhibition engine 
performance. That is, it turned out that the electrolyte membrane A-2 of this example and A-3 have the 
low permeability of a methanol, and heat-resistant and high proton conductivity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the porous base material used for this invention. 

[Drawing 2] It is the mimetic diagram showing having formed. the 1st monomer in the pore of the porous 

base material used for this invention. 

[Drawing 3] It is the mimetic diagram filled up with the 2nd polymer of this invention. 

[Drawing 4] It is the schematic diagram showing one mode of the methanol fuel cell using the electrolyte 

membrane of this invention. 

[Drawing 5] It is the schematic diagram showing one mode of the cathode electrode using the electrolyte 
membrane of this invention. 
[Description of Notations] 

1 Porous Base Material, 2 Pore, 3 1st Polymer. 5 2nd Polymer, 11 Methanol Fuel Cell, 13 Cathode Pole, 15 
Anode Pole, 17 Electrolyte, 19 Base Material Layer, 21 Catalyst Bed, 23 Porous Thin Film 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 4] 




[Drawing 5] 
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[Drawing 3] 
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